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Alinco's  New  NTs 

Fun,  Fantastic  and  Affordable! 

Check  out  the  new  DJ-596  dual  bander  or  the  03-196/ 496  monobond  units.  No  matter  which  you 
choose,  you'll  get  a  transceiver  that's  rugged,  easy  to  program  and  built  for  years  of  dependable 
operation.  You  expect  more  value  from  Alinco  and  we  deliver! 


T   &  y  '-- 


DJ-596T  VHF/UHF  Duai-band  HT  4SS3^ 

Loaded  with  features!  The  breakthrough  design  supports  optional  digital  voice 
communications  and  you  can  easily  switch  the  unit  between  analog  and  digital  modes! 


iidtsa^l  5*0 


Full  4.5  wans  output  VHF/4w  UHF 

Powerful  NiMH  battery 

100  memories  in  any  combination 
of  VHFor  UHF  channels 

Direct  frequency  input  from  keypad 

Each  memory  capable  of  "odd  split' 
operation. 

Alphanumeric  channel  Labels 

cress  and  DCS  encode+decode  plus 
tone  bursts 


•  Full  2m  and  440  band  coverage 

•  Accepts  6  -  16  VDC  direct  input 

•  Three  scan  modes 

•  Illuminated  keys  and  display 

•  Wide  and  narrow  FM  modes 

•  10  autodial  memories 

•  Theft  alarm  feature 

•  Optional  U-40U  Digital  Voice  Board!* 


DJ-196T  (2m)  and  DJ496T  (440  MHz) 

These  sturdy,  full- featured  monabanders  are  priced  low  and  ready  to  go! 


•  5  watts  D3-196  / 
4  watts  DJ-496 

•  Long-lasting  NiMH  battery 

•  40  memory  channels 

•  Keypad  frequency  input 

•  CTCSS  and  DCS  encode+decode 

•  Alphanumeric  display 

•  13.8  VDC  direct  input 


♦  Wide  and  narrow  FM  modes 

•  Illuminated  keys  and  display 

*  Autodial  memories 

♦  S=met€r 

*  DJ^196  TX  144  -  148MHz; 
RX  135  -  174  MHz 

•  DJ-496  TX  430  -  450  MHz 
RX  430  -  450  MHz 


.  m^M^f^^ir^      i. 


Great  Accessories  for  Alinco  and  other  radios! 


Iron  Horse  ontennas  and  accessories  extend  the  use  of  your  transceivers  and  scanners. 
BNC  connections  make  it  easy  to  take  your  HT  mobile  for  BIG  signals  in  and  out! 
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IHC  19  car  window  mount 

BNC  connectors,  window  mount, 
sets  up  in  just  seconds! 


IHMMZTO  Compact  VHF/UHF 
Magnetic  Mount  Antenna 

BNC  connector,  9  feet  of  R6-174  cable  and  a 
3owerful  magnet.  Less  than  20  inches  high,  SWR 
ess  than  1.5:1  throughout  either  band.  Max 

power:  50w/VHF;  25w  UHF, 


IHC  20  glass  suction-cu}i  mount 

Extension  BNC  suction  mount  keeps 
your  antenna  inside  but  against  the 
glass  for  a  true  ''window  on  the 
world."  For  mobile  or  base  use, 
includes  6  feet  of  RG-58U  cable* 


IHMM3  Magnetic  Scanner  Antenna 

BNC  connector,  just  13.5  inches  high.  Powerful  rare-earth 
magnet  9  feet  of  RG-174  cable.  Receives  100  -  1200  MHz, 
can  transmit  on  2m,  70cm  and  SMR  frequencies* 
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COVER:  The  Space  Shuttle 
Atlantis  carried  i^c  tlrst 
amateur  radio  equip iiient  to 
the  Tntemadonal  Space  Sta- 
tion during  the  STS-106  niis- 
si  on  iQ  September  2000,  Tliis 
was  a  major  milestone  for 
the  ARLSS  (Ainaieiir  Radio 
in  the  Space  Station)  j:)i'ograiii. 
Pliotq  cqurLesy  of  W3ACM. 
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Terrorists  Strike;  Hams 


Ready 


Amateur  radio  took  to  the  airwaves  to  provide  as- 
sistance in  the  wake  of  apparent  terrorist  attacks  in 
New  York  City  and  Washington  DC  the  morning  of 


September  11th.  More  than  300  died  in  the  four  hi- 
jacked airliner  crashes.  The  number  of  dead  and  in- 
jured on  the  ground  is  stili  being  assessed.  Amateur 
Radio  Newsline's  Henry  Feinberg  K2SSQ,  was  near 
the  scene  and  had  this  report: 

Continued  on  page  6 
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MODEL  SS-IOTK 


MODEL  SS-12IF 


...POWER  ON  WITH  ASTRON 


SWITCHING  POWER  SUPPLIES.,. 


SPECIAL  FEATURES: 

*  HIGH  EFFICIENCY  SWITCHING  TECHNOLOGY 
SPECIFICALLY  FILTERED  FOR  USE  WITH 
COMMUMICATIONS  EQUIPMENT.  FOR  ALL 
FREQUENCIES  INCLUDING  HE 

*  HEAVY  DUTY  DESIGN 

*  LOW  PROFILE,  LIGHT  WEIGHT  PACKAGE 

*  EMI  FILTER 

*  MEETS  FCC  CLASS  B 


PROTECTION  FEATURES; 

•  CURRENT  UMITtNG 

•  OVERVOLTAGE  PROTECTION 

•  FUSE  PROTECTION. 

•  OVER  TEMPERATURE  SHUTDOWN 


SPECIFICATIONS: 

INPUT  VOLTAGE: 


OUTPUT  VOLTAGE; 


1t5VAC50/60HZ 
OR  220  VAC  50./60H2 
SWITCH  SELECTABLE 
13,SVDC 


AVAILABLE  WITH  THE  FOLLOWING  APPROVALS;  UL,  CUL,  CEJUV. 


^*f«P¥"P¥¥" 


DESKTOP  SWITCHING  POWER  SUPPLIES 

MODEL  CONT  (Amps) 

SS'10  7 

SS^12  10 

ss-rs  15 

SS^25  20 

SS-30  25 


ICS 

SIZE  (inches) 

Wt.flbs.) 

10 

VAy.Sxd 

3.2 

12 

1%x6x9 

3.4 

18 

1%x6x9 

3.6 

25 

2%  X  7  X  9% 

4.2 

30 

3%  X7%m 

5.0 

MODEL  SS- 13 


1 

^I^"-^""-:—     m 

DESKTOP  SWITCHING  POWER  SUPPLIES  WITH  VOLT  AND  AMP  METERS 

MODEL  CONT.  (Amps)  ICS  SIZE  (inches) 

$S-25M*  20  25  2'/^  x  7  x  Sy^ 

SS-SOM"  25  30  3^^x7x9^^ 


W!.(lbS,} 

4,2 
5.0 


MODEL  SS-25M 


,-,   „>,.._  ^,fr.r-w-\-r  ■ft-T.-ii.yr-f.-U-f^, 


RACKMOUNT  SWITCHING  POWER  SUPPLIES 
MODEL  CONT.  (Amps) 

SRIVl-25    ..  20 

SRM-30  25 

WITH  SEPARATE  VOLT  &  AMP  METERS 
MODEL  CONT,  (Amps) 

SRy-25M  20 

SRiV|^30M  25 


iCS 
25 
30 


ICS 

25 

30 


SIZE  (inches) 

31/3  X  19x9H 
3/^x19x9^1. 


SIZE  (inches) 

SV^y.  19x9% 
SVeX  19x9yB 


Wt.{lbs.) 

6,5 
7,0 


WL(lbs.) 

6,5 
7.0 


MODEL  SRM-30 


^■^p^**" 


2  ea  SWITCHING  POWER  SUPPLIES  ON  ONE  RACK  PANEL 
MODEL  CONT.  (Amps)  ICS 

SRiyi-25-2  20  25 

SR!^-30-2  25  30 


WITH  SEPARATE    VOLT  &  AMP  METERS 
MODEL  CONT.  (Amps) 

SRiy"25M-2  20 

SR1VI"30M'2  25 


ICS 
25 
30 


SIZE  (inches) 

3^^x19x&yB 
3^/^x19x9^;^ 


SiZE  (inches) 
3Hx19x9?4 

3/^x19x9^8 


Wf.(ibs.) 

10=5 
11.0 


Wl.(lbs.} 

10.S 
11.0 


MODEL  SRM-30M-2 


MODEL  SS-12SM/GTX 


CUSTOM  POWEH  SUPPLIES  FOR  RADiOS  BELOW 

EF  JOHNSON  AVENGER  GX-MC41 

EF  JOHNSON  AVENGER  GX-MC42 

EF  JOHNSON  GT-ML81 

EF  JOHNSON  GT-MLe3 

EF  JOHNSON  9800  SERIES 

GE  MARC  SERIES 

GE  MONOGRAM  SERIES  &  MAXON  SM-4000  SERIES 

ICOM  IC-F11020&IC-F2020 

KENWOOD  TK760,  762,  840,  860,  940.  941 

KENWOOD  TK760H.  762H 

MOTOFtOLA  LOW  POWER  SMSO,  SMI  20,  &  GTX 

MOTOROLA  HIGH  POWER  SMSO,  SMI  20,  &  GTX 

MOTOFtOLA  RADIUS  flc  GM  300 

MOTOROLA  RADIUS  &  GM  300 

MOTOROLA  RADIUS  &  GM  300 

UNI  DEN  S1V1H1525,  SMU4525 

VERTEX  -  FTL-1011.  FT-IOII,  FT'2011 ,  FT70t  1 


MODEL  SS'10EFJ'98 


NEWSWtTCHiNG  MODELS 

SS-10GX,  SS-12GX 

SS-1SGX 

SS-12EFJ 

SS  18EFJ 

SS-10-EFJ-9S,  SS-12-EFJ-98,  SS-18-EFJ^9a 

SS-12MC 

SS-10MG,  SS-12MG 

SS-101FSS^121F 

SS-tOTK 

SS-12TKORSS-16TK 

SS-10SM/GTX 

SS-10SM/GTX,  SS-12SM/GTX,  SS'ISSM/GTX 

SS-10RA 

SS^12RA 

SS-18RA 

SS-IOSMU,  SS  12SMU,  SS-18SMU 

SS-10VSS'12V,  SS-18V 


*!CS  -  Intermittent  Commuriicatitin  Service 


GET  THE  CATALOG  TODAY!/*^ 

Over  100  NEW  products!' ^^ 

www.ramseykits.  comi 


SYNTHESIZED  FM  STEREO  RADIO  STATION 


*  Synthesized  88  to  10S...no  drift ! 

*  Built  In  mixer  -  2  line  inputs  and  one 
microphone  input! 

*  High  power  module  available  for  expoit  use 
-  Low  pass  filler  for  greaL  audio 

Our  FM100  is  used  at!  over  the  world  by  serious  hobbyists  as  well  as  churches, 
drive  in  thealers^  and  schools.  The  kit  includes  metal  case,  whip  antenna  and  built^ 
in  11 0  volt  AC  power  supply. 

FM1 00  Super-Pro  FM  Stereo  Radio  Station  Kit  $249.95 

FM100WT      1  Watt,  Wired  Export  Version  $399.95 


SYNTHESIZED  FM  STEREO  TRANSMITTER 


Professional  quality  rock  stable  synthesized  transmit- 
ler.  Dip  switch  settable  for  any  frequency  behveen 
8S-1  OS  MHz.  Strappabie  for  high  power  output  for 
exporl  applications.  Our  most  popular  kit.  Stait 
your  own  cadio  station  today  with  the  FM25i 
FM25  Synthesized  FM  Stereo  Transmitter  Kit  $1 29,95 


FM  STEREO  TRANSMITTER 


Great  entry  levd  FM  broadcast  kit.  Thousands  in  use.  Handy 
for  sending  music  through  house  and  yard^  [deal  for  school 
piDJecis  too  "  you'll  be  amazed  at  the  exceptional  audio  quali- 
ty] Runs  on  9V  battery  or  5  to  15  VOC,  Add  matching  case 
and  whip  antenna  set  for  great  pro  look. 
FM10A       Tunable  FM  Stereo  Transmitter  Kit  $34.95 

CFM  Matching  Case  and  Antenna  Set  $1 4.95 

FMAC         12V  DC  Wall  Plug  Adapter  $9,95 


RF  WIRELESS  LINK  MODULES 


^  SAW  Resonators  for  higfi  slabiitty  -  NO  Drift! 

•  Powerful  +1 0  dbm  output 

•  Range  up  to  600' 

•  433  MHz  license- free  band 
•Sensitive  superhet  receiver  with  RF  LNA 
'Stable  over  full  3-1 2  VDC  range 
'Optional  onboard  12  bit  encoder/decoder 

using  Hollek  HT1 2  series  chips,  Quarter  not  included! 
RXD433  433  MHz  Receiver/ Decoder  Mod.,  Assembled      $26.95 
TXE433  433  MHz  Transmitter/ En  coder  Mod.,  Assembled  $24.95 
RX433     433  MHz  Data  Receiver  Mod.,  Assembled  $21.95 

TX433     433  MHz  Data  Transmitter  Mod.,  Assembled        $1 9.95 


THE  CUBES!  MINIATURE  VIDEO  TRANSMITTERS 


/     '^-^      ^^^^^.      Wireless  crystal  clear  reception^  yet  smaller  than  a 
"^^^^     quaiier!  Transmits  color  or  BSW  with  fantastic  quali 
ty  almost  tike  a  hard  wire  connection  to  any  TV  or 
VCR  tuned  to  cable  channel  59.  Crystal  controlled 
for  no  frequcficy  drift  with  performance  that  equals 
law  enforcement  models  thai  cost  hundreds  more! 
Basic  20mW  unit  goes  up  to  300'  while  ihe  high 
power  version  can  virtually  double  that  range!  Fully  assembled  and  tested,  and 
re*idy  to  go.  Powered  by  a  standard  9V  battery.  Nasiie  that  Quarter! 
C2000        Video  Cube,  Factory  Assembled  &  Tested  $89,95 

C2001        High  Power  Version,  Assembled  &  Tested       $1 29.95 


INFRA-RED  VIDEO  CAMERA  ILLUMINATOR 


Lets  video  cameras  ''see  m  the  darki  Invisible  light  source  to 
us.  but  lots  of  light  to  CCD  B&W  cameras!  Illuminates  the  area 
Just  like  light,  yet  cannot  be  seen.  Draws  1 80mA  at  1 2  VDC. 
11 OVAC  power  adapter  available. 
Infra-Red  Camera  llluminalor  Kit  $24.95 

1 2VDC  Power  Supply  $9,95 


^  793  Canning  Parkway 

r    Victor,  NY  14564 

716-924-4560 
ELECTRONICS,  INC.     sales® ramseykits.com 


■Ml-— ^ 


IR1 

AC125 


ELECTRONIC  PROTOTYPING  SOFTWARE 


Priced  for  the  hobbyistl 

You  can  create  and  test  AC  and  DC  circuits 
minutes  after  installing  this  package  on  your 
PC.  Start  fi'orn  scratch,  or  from  the  included 
library  of  pre -designed  circuits.  Drag  and  drop 
piacemeni  from  a  complete  list  of  active  and 
passive  components-  Test  using  a  complete  list 
of  virtual  instruments.  Oscilloscope,  voltmeter, 
ohm  meter,  ammeter,  and  watt  meter. 
PLAB4  Electronic  Prototype  Software,  WiR95/98  $49.95 


ANALOG-DIGITAL  PORTABLE  LAB  STATION 


The  COMPLETE  analog-digital  tab  station  in  one. 
Includes  function  generator,  clock  output,  power  sup- 
plies,  level  switches ,  puisers,  pots,  LEDs  and  a  LARGE 
breadboarding  area  all  in  one!  Includes  a  custom 
molded  case  as  shown-  Used  through  the  world  at  urti- 
versities.  technical  schools,  and  R&D  iabs.  Available  in 
"Learn  as  you  Build"  kit  form  or  factoiy  assembled  and 
tested.  A  gre^t  buy  either  way! 

ML200        Lab  Station,  Kit  S1 55.95 

ML200WT  Lab  Station^  Factory  Assembled  &  Tested        $225.95 


CABLE  WIZARD  CABLE  TRACER 


Did  you  ever  have  to  identify  the  'other  end  of  that 
cable"?  No  more  "ohming  rt  out"  wfth  tiie  Cable 
Wizard,  Simply  connect  the  wizand  transmitter  to 
one  end  of  the  cable  and  use  the  receiver  to  sniff  out 
the  other  end.  It's  as  simple  as  that!  The  transmitter 
sends  a  pulsating  2  KHi  signal  down  the  cable  which 
is  heard  when  the  receiver  is  close  to  the  cable. 
Works  with  any  cable  Induding  coax,  telephone 
pairs,  ethernet  and  more.  Equipped  with  an  RJ^5  for 
all  telco  connections  and  clip  leads  for  single  wire 
connections. 
WCT20       Wireless  Cable  Tracer  Kit  $39,95 

CWCT         Matching  Case  Set  for  Transmitter  &  Receiver  $29,95 
WCT20WT  Factory  Assembled  &  Tested  WCT20  $99.95 


SPffDK  PERSONAL  SPEED  RADAR  GUN 


^^■^■''^^^ 


This  low  cost  microwave  radar  uses  the  same  princi- 
ple found  in  police  units  costing  thousands  more. 

Ihis  has  been  the  number  one  Science  Fair  project 
for  years.  Direct  digital  readout  in  miles/hour,  kilo 
meters/hour,  or  feet/second.  An  earphone  Jack 
allows  you  to  actually  hear  the  Doppler  frequency 
shift  of  moving  objects.  Our  detailed  manual  not 
only  guides  you  through  constuclion,  but  covers  the 
how's  and  why's  of  speed  radar  theory.  Leani  while  you  build.  Uses  two  1 3  oz 
coffee  cans  for  the  antenna  (not  included,  so  start  dnnking!)  and  runs  on  1 2  VDC. 
SG7  Speedy  Personal  Speed  Radar  Kit  $99,95 

AC125        12VDC  Power  Supply  $9,95 


AND...OUR  FAMOUS  MINI-KITS 


These  are  easy  to  build  kits  that  can  be  used  either  stand 
alone  or  as  building  blocks  for  more  complex  projects. 


TS4  Tickle- Stick  Shocker 

BN9  StJper  Snoop  Amplifier  Kit 

BL1  LED  Bfinky  Kit 

TD1  Tone  Encoder/ Decoder  Kit 

TT7  Touch  Tone  Decoder  Kit 

CP03  Code  Practice  Oscillator  Kit 

UTS  Universal  Timer  Kit 


S9.95 
S8,95 
$3.95 
S6,95 
$29.95 
$9.95 
$a.95 


S  Order  Today!  800-446-2295 

B        I     www.ramseykits.com 


Neuer  srv  die 


l/Vayne  Green  W2NSD/1 

w2nsd@aol.com 
www.waynegreen.com 


A  Call  to  Arms 

Since  il  is  unlikely  that  bin 
Laden  had  only  one  trick  up 
his  sleeve,  Tm  waiting  to  sec 
what  he  has  planned  Tor  u.s 
next.  The  hijacked  kamikaze 
plane  idea  was  right  out  of  a 
Tom  Clancy  novei.  Il  was  a 
surefire  attention-getter  that 
required  nothing  more  than  a 
handful  of  his  dedicated  fol- 
lowers. No  aircraft  carriers, 
no  missiles,  not  even  a  single 
gun. 

Not  that  the  expense  of 
buying  a  few  of  those  missing 
Russian  suitcase-size  nukes 
or  the  ajuhrax  brewing  and 
drying  equipment  would  even 
make  him  blink.  When  the  il- 
legal drug  industry  is  able  to 
imporL  hundreds  of  tons  of 
their  product  every  yetir.  bring- 
ing in  a  fcw  tons  of  high-tech 
explosives  and  some  nukes  is 
as  easy  as  it  w\ns  to  hijack 
those  planes.  Add  to  that 
nasty  mix  a  bunch  of  fiendish 
ways  to  wreck  havoc  on  os  Lhat 
we  haven't  thought  of  vet. 

We  have  three  Arab  groups 
that  are  upset  with  America 
—  the  Palestinians.  Ihc  Iraqis, 
and  the  radical  Moslems  — 


and  all  with  very  good  rea- 
son. AH  have  hillions  of  dol- 
lars available  and  millions  of 
people  to  draw  upon.  So,  have 
we  seen  the  end  of  the  "war"? 
Not  bloody  likely. 

This  Vv'm-  has  Ihe  potential 
to  strike  America  anywhere. 
By  surprise  ai  any  time. 

As  we've  seen  in  every  se- 
rious emergency,  one  of  the 
first  parts  of  our  infrastrtic- 
ture  to  fail  is  communica- 
tions. Phones  and  cell  phones 
go  out.  Police,  Ore,  ajnbulance, 
and  other  emergency  service 
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repeaters  go  out,  along  with 
powcn 

The  Challenge 

We*ve  been  having  a  lol  of 
Inn  with  our  repeaters  and 
working  DX,  but  we've  let 
most  of  our  old  emergency 
systems  fall  apart.  I  challenge 
every  ham  club  in  America  to 
not  sit  around  and  wait  for 
another  wakc-up  call,  but  to 
get  busy  right  now  in  build- 
ing a  local  emergency  network. 
Make  sure  your  repeater  has 
emergency  power.  Have  a 
spare  portable  repeater  avail- 
able. Heck,  even  back- to-back 
HTs  can  do  the  job. 

Fd  like  to  see  every  club 
outfit  a  van  or  small  truck  as 
an  emergency  communica- 
tions headquarters  —  able  to 
operate  on  any  ham  band,  and 
interface  with  all  of  the  other 
local  mobile  services.  When 
there's  a  major  emergency, 
it's  often  the  hams  who  en- 
able the  inc,  police,  sheriff, 
ambulance,  doctors,  and  other 
mobile  services  to  keep  in 
contact  with  each  other. 

Lei's  see  that  every  ham 
has  an  HT  handy  24/7.  And 
has  practice  in  using  it  with 
emergency  drills. 

Yes,  of  course  I  want  to  get 
reports  on  what  your  club  has 
done  and  is  doing  to  be  ready 
for  what  well  may  come. 
Send  me  pictures  of  your 
mobile  units. 

This  could  be  the  first  war 
where  hams  not  only  aren't 
thrown  off  the  aii;  but  will  be 
needed  as  a  basic  conmiuni- 
cations  resource.  Heck,  we're 
everywhere  and  we  serve  at 
our  own  expense  and  without 


We're  going  to  need  decals 
for  our  car  windows  and 
patches  for  our  jackets  to  let 
the  public  know  that  we're 
providing  a  volunteer  emer- 
gency communications  ser- 
vice. Let's  see  what  you  can 
come  up  with  for  a  design, 
and  ril  make  'em  available. 

Toldja  So 

Okay,  all  you  guys  who 
have  been  snickering  about 
gloom  and  doom  Wayne  for 
writing  about  the  coming  ter- 
rorist attacks  on  America.  Are 
there  really  a  hundred  Iraqi 
eleven -person  cells  around 
the  country  making  large 
batches  of  anthrax?  The 
equipment  needed  is  simple, 
relatively  inexpensive,  and 
easily  purchased.  Like  those 
t^ianure-made  bombs.  Duncan 
Long's  1998  B  i  o  t  eiTori  s  m 
large- size  inch-thick  book  is 
overpriced  ($79),  but  it's 
packed  with  the  grim  details 
on  germ  warfare  (anthrax,  bu- 
bonic plague,  smallpox,  etc.) 
and  sources  of  protective 
clothes  and  masks. 

One  of  the  FBI  agents  who 
managed  to  infiltrate  one  of 
the  cells  reported  that  their 
goal  was  to  kill  over  250  mil- 
lion Americans  within  a  few 
days.  The  bad  part  is  that 
their  plan  is  doable. 

Senators  Hillary  Clinton  and 
Warren  Rudman  both  broiight 
up  in  TV  interviews  the  po- 
tential for  us  to  experience 
nuclear,  chemical,  and  germ 
terrorism,  so  it  isn't  just  old, 
crazy,  conspiracy-theoiy^  gloom 
and  doom  Wayne  with  this 
message. 

For  a  fraction  of  the  cost 
of  one  fighter  jet,  a  terrorist 


attack   could   kill    a   couple 
hundred  million  Americans. 

Cities 

Tvc  been  recommending 
that  people  get  the  heck  out 
of  our  major  cities  for  years. 
Now  a  ttw  million  people  are 
going  to  think  more  seriously 
about  it.  Cides  are  sitting 
ducks  for  nukes,  bombs,  and 
germ  attacks.  They't^e  also  a 
lot  more  stressful  for  daily 
life.  I  lived  in  New  York  City 
(welk  the  Borouoh  of  Brook- 
lyn)  for  30  years,  off  and  on 
—  mostly  on.  My  folks  moved 
there  in  1933  when  Tommy 
Luddington  and  Amelia  Eaj- 
htul  sold  Luddington  AirUncs 
to  Eastern  Air  Transport.  My 
dad  had  been  the  passenger 
and  cargo  manager  of  the  air- 
line and  was  suddenly  out  of 
w^ork,  right  in  the  middle  of 
the  Depresision. 

So  wc  moved  in  with  my 
mother's  folks  in  Brooklyn 
and  dad  got  busy  starting  a 
new  airline  using  flying  boats 
between  downtown  Boston 
and  downtown  Manhattan. 
EAT  and  TWA  invested  in 
Marine  Airlines  as  a  way  to 
bring  Boston  customers  to 
their  flights. 

Then  Pan  American's  Juan 
Trippe,  woiTied  over  the 
starting  of  another  flying  boat 
airline,  got  his  good  buddy 
President  Roosevelt  to  issue  a 
Presidential  Order  saying  that 
no  airline  could  invest  in  an- 
other airline.  Poof!  There  went 
Marine  Airlines, 

Dad  then  went  lo  American 
Export  Lines,  America's  larg- 
est steamship  line,  and  con- 
vinced them  that  vacationers 

Continued  on  page  7 
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Bearcat®  780XLT  Trunk  Tracker  III 

IVffg.  suggested  list  price  $529.95 

Less  -$130  Instant  Rebate  /  Special  $339.95 
500  Channels  •  10  banks '  CTCSS/DCS  -  S  Meter 
Size;  7^"^  Wide  x  G^^'^*'  Deep  x  2^^^^"  High 

Frequency  Coverage:  25.0000-512.0000  MHz.,  806.000- 
e23.9a75MHz.,  649.0125^68.9875  MHz.,  694.0125-1300.000  MH;:, 
The  Bearcat  TSOXLT  has  500  channels  and  the  widest 
frequency  coverage  of  any  Bearcat  scanner  ever.  Packed 
wfth  features  Such  as  Trunktracker  lil  to  cover  EDACS. 
Motorola  and  EP  Johnson  systerrs,  control  channoE  only 
mode  to  allow  you  to  automatically  trunk  certain  systems 
by  simply  programming  the  control  channet.  S,A.IVl.E. 
weather  alert,  full-frequency  display  &  backlit  controtSi  txjill- 
jn  CTCSS/DCS  to  assign  analog  and  digital  subaudible 
tone  codes  to  a  specific  frequency  m  memory,  PC  GontroJ 
with  RS232  port,  Beep  Alert,  Record  function.  VFO  con- 
trol, menu-driven  design,  total  channel  control  and  much 
more.  Our  CEI  package  deal  includes  telescopic  antenna, 
AC  adapter,  cigarette  iigher  cord,  DC  cord ,  mobile  mount- 
ing bracket  with  screws,  owner's  manual,  trunking  fre- 
quency guide  and  one-year  limited  Unlden  factory  war- 
ranty. For  maximum  scanning  enjoymenl,  order  magnetic 
mount  antenna  part  number  ANTMMBMC  for  $29.95;  The 
BG780XLT  cornes  with  AC  adapter^  telescopic  antenna, 
owrher's  manual  and  one  year  limited  Unfden  warranty.  Not 
compatible  with  AGE  IS.  ASTRO  or  ESAS  systems.  For 
fastest  delivery,  order  on-Eine  at  www.usascan.com. 

Bearcat®  895XLT  Trunk  Tracker 

Mfg.  suggested  list  price  $499.95 

Less  -$320  Instant  Rebate  /  Special  $179>95 

3CH)  Channels  - 10  banks  •  Built-in  CTCSS  *  S  Sfleter 

Size:  10^'^'  Wide  x  7^"^  Deep  x  3^'^"  High 
Fr&quency  Coverage;  2e,0D{}-54.000  MHz..  108.000-174 
MHz,,  216,000-512.000  MHz.,  &06.000"823.9fl&  MH2l,  849.0125- 
S6S.995  MHz.,  894,0125-956,000  MHzu 

The  Bearcat  395XLT  is  superb  for  intercepting  trunked  com- 
munications transmissions  with  features  like  TurboScan^"^  to 
search  VHF  chanrre^s  at  100  steps  per  second.  This  base  and 
mobilQ  scanner  is  also  ideal  for  intelligence  professionals 
because  it  has  a  Signal  Strength  Meter,  RS232C  Port  to  allow 
cornputer-cantfol  of  your  scanner  via  optional  hardware  and 
30  trunking  channel  indicator  annunciators  to  show  you  real- 
time  trunking  activity  for  an  entire  Irunking  system.  Other  fea- 
tures include  Auto  Store  -  Automatically  stores  all  active  fre- 
quencies within  the  spociffed  bank{£).  Auto  Recording  -  Lets 
you  record  channel  activity  from  the  scanner  onto  a  tape  re- 
corder CTCSS  Tone  Board  (Continuous  Tone  Control  Squelch 
System)  allows  the  squelch  to  be  broken  during  scanning  only 
when  a  con-ect  CTCSS  tone  is  received.  For  maximum  scan- 
ning enjoyment,  order  the  following  optional  accessories; 
PS001  Cigarette  lighter  power  cond  for  temporary  operation 
fron^  your  vetiicle's  cigarette  lighter  $14.95;  PS002  DC  power 
cord  -  enables  pormanent  operation  from  your  ve hide's  fuse 
box  S14.95;  MB001  Mobile  mounting  bracket  $14,95:  EXTll 
Exterrtal  speaker  with  mounting  bracket  i^  10  feet  of  cable 
with  plug  attached  Si 9.95.  The  BC89SXLT  comes  with  AC 
adapter,  teiesccpic  antenna,  owner's  manual  and  one  year 
limited  Unfden  warranty  Not  compatible  with  AGEIS,  ASTRO, 
EDACS,  ESAS  or  LTR  systems. 


Bearcat®  245XLT  Trunk  Tracker  II     aor®  arbzoo  Mark  iib  Radio  Scanner 


Mfg,  suggested  list  price  $429.95/CEl  price  $189.95 

300  Channels  *  10  banks  ■* Trunk  Scan  and  Scan  Lists 
Trunk  Lockout  'Trunk  Delay  >  Cloning  Capability 
10  Priority  Channels  *  Prog  rammed  Service  Search 
Stze:  2^'^"  Wide  x  l^'*"  Deep  x  6"  High 
Frequency  Coverage: 

29.000-54,000  MHz..  1 0S- 174  MHz.,  406-512  MHz.,  606-623.995 
MHz.,  649.01 25-868. &95  MHz..  894.0125-956.000  MHz. 

Our  Bearcat  TrunkTrad<er  BC245XLT,  is  the  world's  first  scain- 
ner  designed  to  track  Motorola  Typie  I,  T/pe  II,  Hybrrd, 
SMART  WET  PRIVACY  PLUS  and  EDACS^-  analog  trunking  sys- 
tems on  any  l>and.  Now,  follow  UHF  High  Band,  UHF  800/900 
MHz  trunked  public  safely  and  public  service  systems  fust  a&  if 
conventional  two-way  communicataons  were  us^ed.  Our  scanner 
offers  many  new  benefits  such  as  Multi-Track  -  Traclt  more  than 
one  tmnking  system  at  a  time  and  scan  conventional  and  trunked 
systems  at  the  same  ttme,  300  Channeis  -  Program  one  fre- 
^quency  into  each  channel.  12  Bands,  10  Banks  -  Includes 
'  1 2  bands,  with  Aircraft  and  300  MHz.  1 0  banks  with  30  chan- 
inels  each  are  useful  for  storing  similar  frequencies  to  main- 
tain faster  scanning  cycEes  or  for  storing  a,EI  the  frequencies 
I  of  a  trunked  system.  Smart  Scanner  -  Automaticallv  pro- 
gram your  BC245XLT  with  all  the  frequencies  and  trunkfng 
talk  groups  for  your  local  area  by  access ing  the  Bearcat 
national  ctat^base  with  your  PC.  If  you  do  not  have  a  PC 
simpJy  use  an  external  modem.  Turbo  Search  -  Increases 
IhG  search  speed  to  300  steps  per  second  when  monitor- 
ing frequency  bands  with  5  KHz,  steps.  10  Priority  Chan- 
nels -  You  can  assign  one  priority  channel  in  each  bank. 
Assigning  a  priority  channel  allows  you  to  keep  tradfc  of 
I  activity  on  your  most  important  channels  white  monttoring 
[other  channels  for  transmissions.  Preprogrammed  Service 
|(SVC)  Search  -  Allows  you  to  toggle  through 
[preprogrammed  police,  fire/emergency,  railroad,  aircraft, 
j marine,  and  weather  frequencies.  Unique  Data  Skip  -  Al- 
lows your  scanner  to  Skip  unwanted  data 
transmissions  and  reduces  unwanted  bird- 
fes,  Merriory  Backup  -  If  the  battery  com- 
\  pleteiy  discharges  or  if  power  is  discon- 
nected, the  frequencies  programmed  in 
yuur  scanner  are  retained  in  memory, 
Manual  Channel  Access  -  Go  directly  to 
any  channel.  LCD  Back  Light  ■  An  LCD 
light  remains  on  for  15  seconds  when  the 
back  Jight  key  is  pressed.  Autolight  -  Au- 
tomatically turns  the  backlight  on  when 
your  sea  nner  stops  ohi  a  tran  sm  ission .  Bat- 
tery  Save  -  In  manual  mode,  the 
BC245XLT  automatically  reduces  its 
power  requirements  to  extend  the 
I  battery's  charge.  Attenuator  -  Reduces  the 
signal  strength  to  help  prevent  signal  over- 
load. The  BC245XLT  also  works  as  a  con- 
ventional scanner.  Now  it's  easy  to  con- 
tinuously  monitor  many  radio  conversa- 
tions even  though  the  message  is  switch- 
ing frequencies.  The  BG245XLT  comes 
with  AC  adapter,  one  rechargeable  long  life  ni-cad  battery  pack, 
belt  clip,  fle>tible  rubber  antenna,  earphone f  RS232C  cabte^  Trunk 
Tracker  frequency  guide,  owner's  manual  and  one  year  limited 
Uniden  warranty.  Not  compatible  with  AGEIS,  ASTRO.  ESAS  or 
LTR  systems.  Hear  more  action  on  your  radSo  scanner  today. 
Order  on-line  at  www.usascan.com  for  quick  delivery. 

[  More  Radio  Products  1 

Save  even  more  on  radio  scanners  when  purchased  directly  fnym 

C-El.  Your  CEI  price  after  instant  rebate  is  listed  below: 

Bearcat  a95XLT  300  ci>.  Trunktracker  I  base/mobiilB  scaruter.  $179.55 

Bearcat  780XLT  500  ch.  Trunktracker  lit  base/mobite $339.95 

Bearcat  ?7&C  LT 1 00  ah .  AM^FIWS AME  WX  alert  sea  n  ner S 1 59.95 

Bearcat  245XiT  300  ch.  Trunktracker  II  handheld  sea n ner.... S 189. 9 & 

Bearcat  24aCLT  50  ch.  base  A^^/FMAweather  alert  scanner,, $39.95 

Bearcat  Sportcal  £00  alpha  liandheld sports  scanner., „...„, ,...5^1 69.95 

Bearcat  Spcrtcal  130B  handheld  sports  scan  ner,  „,.,,, ....,...S  149.95 

Bearcat  ©OXLT  50  Chan  net  handheld  sea  nnflr .S99.95- 

Bearcat  60XLT  30  channel  handheld  scannaf..., , ,„..S74.95- 

Bearcat  BCTrinformalion  mobile  scanner,., , ,„.,„,„, ,..5139.95 

AORAR62C10  Mark  II  Wide  Band  handheld  scanner... .„..,.....„. $539.95 

AOR  AR16BQ  Wide  Band  Scanner  witin  quick  charger,...,. S209,95 

ICOM  ICR6500  wideband  cammunicatton'S  receiver... 11,469.95 

ICOM  PCR 1 0OQ  computer  communications  recel  ver. . , , 5379.95 

ICOM  R 1 0  ha ndheld  wideband  com  rnunicalions  receiver, . , . , ..  ,S279,95 
Ur>iden  WX  1 00  Weather  AJerl  with  S. A. M.E, feature. .,....,, $49.95 
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AOReZOO-  Mark  I IB-A  wideband  handheld  scannar/SPEClAt  S53i.S& 
1,000  Channels  «  20  banks  •  50  Select  Scan  Channels 
PASS  channels:  SO  per  search  bank  -•■  50  for  VFO  seafch 
Frequency  step  programmable  in  multiples  of  50  Hz. 
Size:  2^'2"Wide  x  V^^"  Deep  x  6^^*"  High 
Frequency  Coverffg^i 

500  KHz  to  6^5.995  MH?,  g41i.Dl25-B6a.g^  MHz,  eM.DISS-S.tMO.OM  Mi-iz 
(Full  fxjverag*  receivers  available  for  export  and  FCC  approve<t  jser-s.) 
The  AOR  ARS200  Mark  !IB  is  the  Ideal  handheld  radio  scanner 
for  cornmunrcations  professionals.  It  features  all  mcHJe  recejve^ 
WFM,  NFM,  SFM  (Super  Narrow  FM),  WAM,  AM,  NAM 
(wFde,  standard,  narrow  AMK  US8,  LSB  &  CW.  Su- 
per narrow  FM  p!us  Wide  and  Narrow  AM  In  addi- 
tion to  the  standard  modes.  The  ARfJ200  also  has  a 
versatile  multi 'function  band  $cope  with  s^ve  trace 
facility,  twin  frequency  reaciout  with  bar  signal  meter, 
hattery  save  feature  with  battery  low  legends  sepa- 
rate controls  for  voJume  end  squelch,  arrow  four 
way  side  rocker  with  separate  main  tuning  dial, 
configuarahle  keypad  beep./illuminalion  and  LCD 
contrast,  write  protect  and  keypad  icck,  program- 
mable scan  and  search  including  LIMK,  FREE,  DE- 
LAY, AUDIO,  LEVEL  MODE,  computer  socket  fit- 
ted for  control,  done  and  record.  Fla&h-ROM  no 
battery  required  memory,  true  earner  re- insert! on  in 
SSB  modes r  RF  preselection  of  mid  VHF  bands.  Detachable  MW 
bar  aerial.  Tuning  steps  are  programmable  In  multiples  of  50  Hz 
in  all  modes,  S.33  KH2  alrbarid  step  correctly  supported.  Step- 
adjust,  frequency  offsel^  AFC,  l^oise  limited  &  attenuator.  Wide 
and  Narrow  AM  in  addition  to  the  standard  modes.  For  maxi- 
mum scanning  i:)teasure,  you  can  add  one  of  the  following  op- 
tional slot  cards  to  this  scanner:  CT8200  CTCSS  squetch  & 
searcti  decoder  §89.95;  EM8200  External  4.000  channel  baci<Lip 
memory,  f  60  search  banks.  $69.95;  RU6200  about  20  seconds 
chip  based  recording  and  playback  S69.95;  TE8200  256  step  tone 
eliminator  $50,95.  fn  additian,  two  Esads  are  available  for  use  with  the 
option  socket,  CC82CH3  PC  conlrol  lead  with  CD  Rom  pru^ramming 
software  $109.95;  CR02OO  tape  recording  lead  S59.9S.  Includes  4 
1,000  mAh  A  A  ni-^cad  batterfees,  chiarger,  cigar  lead,  wi>ip  aerial,  MW 
bar  antenna,  beit  hook,  strap  and  one  year  limited  AOR  warranty. 
Enter  your  order  now  at  httpi/fwww.usascan.com. 

[  Buy  with  Confidence  I 

Oixler  on-line  and  get  big  savings 

For  over  32  years,  millions  of  communicatEOns  specialists 
and  enihusiasU  worldwide  have  trusted  Communications 
Electronics  for  their  mission  critical  communications  needS- 
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'The  city  remains  completely  stiul  down.  No  ac- 
cess to  any  bridges,  tunnels  or  subways.  F'16  air- 
craft are  flying  very  noticeably  in  New  York 
airspace  —  patrolling.  We  are  literally  under  mili- 
tary and  federal  control  and  the  governor  has 
mobilized  the  National  Guard." 

Those  were  the  words  of  one  New  Yor1<  area 
ham  familiar  with  emergency  communications. 
He  was  describing  by  E-mail  the  situation  late  in 
the  morning  of  Tuesday  September  11th  after 
what  are  believed  to  be  tenorist-launched  attacks 
against  New  York  City  and  Washington  DC. 

Almost  immediately  after  the  apparently  coor- 
dinated assaults,  President  George  W.  Bush 
announced  that  the  US  military  was  put  on  high 
alert  here  in  the  United  States  as  well  as  abroad. 
At  about  the  same  time  Ihe  Department  of  Trans- 
portation issued  a  nationwide  notice  dosing  off 
all  domestic  air  traffic. 

The  FCC  did  not  issue  an  emergency  decla- 
ration or  olher  special  instructions  to  the  ama- 
teur radio  communiiy,  but  (he  American  Radio 
Relay  League  asked  amateurs  to  stay  a!ert  to 
instructions  from  local  authorities.  Andthe  ARRL 
said  thai  hams  WERE  ready  to  assist  in  any  way 
that  fhey  could. 

In  the  Metro  New  York  area,  some  ARES  and 
RACES  organizations  opened  emergency  nets 
in  response  to  the  disaster  According  to  ARRL 
Section  Emergency  Coordinator  Tom  Carrubba 
KA2D,  a  net  was  set  up  on  the  WB2ZSE  repeater 
with  Guy  Richman  KC2AYG  as  its  control  station. 
The  net  handled  emergency  traffic  and  provided 
hams  to  shadow  some  New  York  City  officials. 
Meantime,  Kenneth  Goetz  N2SQW  reported  that 
New  York  State  RACES  nets  were  operational  on 
724B  MHz  and  3.993  MHz.  Both  nets  handled 
emergency  and  government- related  traffic. 

In  the  Washington  area,  Maryland  and  DC 
Section  Emergency  Coordinator  Mike  Carr 
WAIQAAtold  the  ARRL  that  RACES  groups  were 
activated  In  Montgomery  County  and  put  on 
standby  in  Howard  County  Montgomery  County 
Deputy  Radio  Officer  John  Creel  WB3GXW  re- 
ported that  that  county  s  RACES  team  was  acti- 
vated and  under  full  tactical  alert.  Also.  Virginia 
SEC  Tom  Gregory  N4NW  asked  everyone  to 
monitor  the  emergency  frequencies  and  to  keep 
a  full  lank  of  gas.  The  Old  Dominion  Emergency 
and  Virginia  Emergency  nets  were  said  to  have 
been  active. 

At  times  like  this,  one  group  the  nation  always 
tums  to  is  the  Salvation  Army.  That  organization 
reported  that  its  Salvation  Army  Team  Emergency 
Radio  Network  activated  its  high  frequency  net 
on  14.265  MHz.  SATERN  also  handled  health- 
and-welfare  inquines  sen!  in  via  its  Web  sfte. 

Meantime,  the  FCC  s  Ritey  Hollmgsworth  sug- 
gested that  the  amateur  community  remain  calm 
but  to  be  ready.  He  also  recommended  that  ama- 
teurs monitoring  any  suspicious  communications 
tape  them  and  contaci  him.  Hollingsworth  says 
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that  he  will  relay  relevant  information  to  the  FCC 
duty  team. 

One  question  on  the  minds  of  many  hams  is 
what  will  happen  to  the  hobby  if  our  government 
declares  war  in  retaliation  For  this  terrorist  act. 
The  American  Radio  Retay  League  advises  that 
should  a  state  of  war  be  decfared,  amateur  radio 
would  not  automatically  be  shut  down.  The 
League  says  that  this  requirement  was  eliminated 
prior  to  the  Gulf  War, 

The  September  11th  attack  also  look  most 
broadcast  television  off  the  air  as  well  Also  de- 
stroyed were  several  radio  station  transmitters 
and  a  few  amateur  repeaters.  And  now  its  been 
learned  that  there  was  a  human  loss  for  ham 
radio  as  well. 

The  ARRL  Letter  reports  that  at  least  four 
Amateur  Radio  operators  are  among  the  many 
still  missing  in  the  aftemiath  of  the  attack.  They 
include  Steve  Jacobson  N2SJ.  age  53.  ot  New 
York  City.  Jacobson  worked  as  a  transmitter  en- 
gineer for  WPiX  channel  11 .  Also,  on  transmitter 
duty  at  the  time  of  the  attack  was  Bitl  Steckman 
WA2ACW  of  West  Hempstead  out  on  Long  Is- 
land. He  is  employed  by  WNBC  channel  4  and  is 
well  known  in  the  area  for  a  number  of  repeaters 
he  operated  from  the  World  Trade  Center.  Most 
notable  among  them  a  434  MHz  ATV  system. 

Another  missing  ham  is  Robed  D.  Cirri,  Sr, 
KA20TD,  of  Nutley,  New  Jersey.  Cirri  is  a  Port 
Authority  police  officer  and  the  ARRL  District 
Emergency  Coordinator  for  Hudson  County.  He 
was  last  seen  helping  to  evacuate  workers  from 
one  of  the  buildings  when  it  collapsed. 

Also:  Michael  G.  Jacobs  AAIGO  of  Danbury, 
Connecticut,  who  works  at  Fiduciary  Trust  Com- 
pany international,  which  had  offices  in  the  World 
Trade  Center  He  too  has  not  been  seen  since 
the  twin  towers  collapsed. 

So  sadly  we  may  learn  of  more. 

As  to  over-the-atr  television  in  the  New  York 
City  metro  area,  Bob  Gonsetf  s  CGC  Communi- 
cafor  newsletter  reported  that  only  WCBS  chan- 
nel 2  was  on  with  any  really  wide  coverage  signal. 
Uniike  alE  other  broadcasters  that  made  the  move 
to  the  World  Trade  tower  back  in  the  1970s, 
WCBS  decided  to  maintain  iEs  longtime  transmit- 
ter sfte  on  the  Empire  State  Building  as  an  offsite 
back-up.  When  everyone  was  put  off  the  air  by 
the  World  Trade  Center  collapse.  WCBS 
switched  over  to  its  Empire  State  Building  site.  It 
immediately  became  the  Irfeline  of  infomiation  to  a 
diy  that  needed  to  know  what  was  happening. 

Meanwhile,  other  broadcasters  were  scuny* 
ing  to  find  and  transport  new  or  used  transmit- 
ters to  the  Empire  State  Building  where  some 
still  have  their  old  antennas  and  feeder  lines  on 
the  Empire  Tower.  WCBS  offered  assistance  and 
space  to  help  the  stations  get  back  on  the  air 
from  the  Empire  State  Building  site-  Both  Cana- 
dian transmitter  supplier  Larcan  and  Amerk^n 
manufacturer  Gates  had  highiXJwerVHF  transmit- 
ters available  and  were  reportedly  shipping  same. 

Out  west,  because  three  of  the  four  involved 
aircraft  in  this  attack  had  Los  Angeles  as  their 


destination,  both  the  LAPD  and  the  Los  Angeles 
County  Sheriff's  Department  went  on  tactical  alert 
the  morning  of  Tuesday  the  11th.  This  activated 
Ihe  EOCs.  the  Emergency  Operation  Centers ^ 
and  therefore  the  LA  County  version  of  RACES, 
the  DCS  or  Disaster  Communications  Service, 
swung  into  action. 

There's  a  multiband  amateur  radio  station  set 
up  in  or  near  the  EOC  in  each  of  about  25  sheriff's 
stations  around  the  LA  area.  There  are  also  sta- 
tions set  up  at  major  industrial  facilities,  such  as 
NASAs  Jet  Propulsion  Laboratory  in  Pasadena. 
These  stations  woric  with  the  EOCs  in  coordinat- 
ing traffte  with  other  county  and  city  agencies, 
hospitals,  and  the  Red  Cross.  All  stations  were 
up  shortly,  with  almost  100  hams  also  checking 
in  from  field  locations. 

Back  in  Washington,  the  FCC  headquarters 
at  the  Portals  in  southwest  Washington  was  tem- 
porarily evacuated  Monday  moming,  September 
1 7th.  This,  after  an  unidentified  package  was  dis- 
covered and  checked  out.  According  to  the  CGC 
Communicator,  the  incident  occurred  at  about 
10:1 5  a.m.  eastern  time.  FCC  spokesman  David 
Fisk  says  that  the  employees  were  evacuated 
as  a  cautionary  measure.  About  1 0  minutes  later 
an  all-cfear  signal  was  given  and  empioyees  warn 
allowed  back  into  the  building. 

Support  for  the  people  of  the  United  States  Is 
coming  from  every  comer  of  the  world  including 
the  nations  of  the  Middle  East,  And  now  one  nation's 
society  in  that  region  has  gone  a  step  further 

Effective  September  1 5th  the  Kuwait  Amateur 
Radio  Society,  in  conjunction  with  the  Kuwait 
Ministry  of  Communications,  authorized  the  use 
of  the  callsign  9K2USA.  According  to  Bob  Furzer 
K4CY,  who  is  in  Kuwait  and  licensed  as  9K2ZZ, 
all  ham  operators  in  Kuwait  would  be  using  the 
9K2USA  call  on  all  bands,  on  all  modes  simulta- 
neously through  the  end  of  September.  This,  says 
Furzer,  as  a  small  token  of  the  sympathy  and 
support  for  the  people  of  the  United  States  from 
the  people  of  Kuwait. 

From  Australia  came  more  outreach,  the  words 
of  Wireless  Institute  of  Australia  Federal  Presi- 
dent Earnest  Hocking  VKtLK,  sent  to  all  of  us 
via  ARRL  President  Jim  Haynie  W5JBP  as  Hock- 
ing expressed  his  feelings  on  the  terrorist  attack 
against  our  nation: 

1t  was  with  great  sadness  that  I  heard  the 
news  of  the  attack  on  New  York,  the  Pentagon, 
and  other  U.S.  sites.  As  many  have  already  said 
words  simply  fail  us  at  times  such  as  this. 

**As  the  representative  of  the  amateur  radio 
oommunjty  ir!  Australia.  I  believe  that  \  speak  for 
all  radio  amateurs  when  i  extend  my  condolences 
and  thoughts  to  all  of  the  victims  and  their  rela- 
tives of  this  attack.  1  have  no  doubt  that  many 
Amedcan  amateurs  and  their  families  have  been 
directly  affected  by  this  cowardly  act  of  terror- 
ism, and  I  would  like  to  express  my  personnel 
feelings  of  sadness  to  these  members  of  the 
amateur  radio  community. 

Continued  an  page  62 
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would  eventually  be  flying  to  Europe 
and  that  they'd  better  get  involved.  Thus 
started  American  Export  Airlines  and  its 
transatlantic  service  —  which  lasted 
through  WWU,  until  Juan  Trippe  got 
Roosevelt  to  issue  an  Executive  Order 
saying  that  no  steamship  tine  could  own 
an  airline.  Pan  American  bought  the  airline 
for  peanuts. 

By  the  way,  the  comparisons  of  the 
World  Trade  Center  attack  to  Pearl  Har- 
bor are  baloney.  As  I  wrote  recently, 
Robert  Stinnett  published  the  documents 
in  his  Day  of  Deceit  that  nailed  Roosevelt 
for  having  intentionally  forced  the  Japa- 
nese into  attacking  us  in  order  to  get  us 
into  the  European  wan  He  knew  exactly 
where  the  Japanese  carrier  fleet  was, 
and  their  target.  He  replaced  the  sruart 
genera!  and  admiral  at  Pearl  with  incom- 
petents and  then  kept  all  information  on 
what  was  going  to  happen  from  them. 
He  also  arranged  for  our  carriers  to  be 
away,  leaving  some  old  and  no  longer 
needed  battleships  to  be  targeted.  At  the 
cost  of  only  about  5,000  lives,  Roosevelt 
got  the  American  public  to  clamor  to  go 
to  war. 

Anyway,  getting  back  to  cities.  Any 
place  there  are  millions  of  people  all  in 
one  small  area  makes  a  great  enemy  tar- 
get. Two  hijacked  airliners  were  able  to 
kill  thousands  of  Americans.  Imagine 
what  spraying  some  anthrax  from  the. 
Empire  State  Building  and  around  the 
airports  and  subways  could  do! 

And  the  first  thing  the  authorities  did 
was  close  all  bridges  and  tunnels  and 
shut  down  the  subways,  making  it  so  that 
New  Yorkers  were  completely  trapped. 
That's  okay  for  a  day,  but  a  city  without 
power,  water,  and  food  would  soon  be 
a  death  trap  for  millions.  No  city  has  a 
highway  system  that  would  let  more 
than  a  few  thousand  people  escape, 
even  if  the  authorities  left  them  open, 
which  is  most  unlikely.  They  would  be 
commandeered  for  emergency  traffic. 

My  advice?  Do  as  I  did  and  move  to 
the  sticks  somewhere.  Stity  away  from 
people  concentrations  like  those  towers. 
No  one  is  going  to  bomb  Peterborough, 
where  the  highest  concentration  of  people 
is  at  Nonie's  Diner, 

Cities  are  becoming  less  and  less  safe 
places  to  live  and  work. 

In  the  meanwhile,  we've  got  to  get  as 
many  of  our  600,000  licensed  hams  into 
our  emergency  groups  and  trained-  We 
need  to  interest  a  lot  more  people  in  our 
hobby/service.  We  want  to  be  able  to 
provide  community  and  long-range  com- 
munications no  matter  what  emergency 
comes  along,  whether  it  be  another  en- 
emy attack,  that  promised  global  super-stomn, 
or  a  sudden  pole  shift. 


This  is  our  opportunity  to  justify  the 
billions  of  dollars  of  radio  frequencies 
we  hold.  Now,  turn  off  the  TV,  gel  off 
that  sofa,  and  get  busy.  And  let  me  know 
how  you're  doing. 

Schooling  2020 

These  are  the  pioneering  days  for  dis- 
tance teaching,  whether  it  be  via  books, 
tapes,  CDs,  DVDs,  seminars,  the  Web, 
or  videotapes.  I  envision  the  DVD  pro- 
grams of  2020  using  professional  actors 
and  writers,  coupled  with  the  magic  of 


animation.  How  about  a  virtual  electron- 
ics lab  where  circuits  can  be  soldered  to- 
gether and  tested? 

Looking  over  the  field,  the  outfit 
which  could  bring  us  the  best  in  educa- 
tional products  right  now  is  Apple  Com- 
puter —  by  virtue  of  Steve  Jobs'  Pixar 
connection. 

A  few  letters  from  me  get  shunted  off 
to  their  legal  department.  They  send  me 
form  letters  saying  that  Apple  is  not  in- 
terested in  discussing  new  ideas.  Maybe 

Continued  on  page  64 


Two  Step  Tuning 

step  One:  Pick  up  microphone. 
Step  Two:  Transmit. 


(please  note:  HF  Tuning  doesn't  get  much  easier  than  this.) 
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HF  Automatic  Antenna  Couplers 

*Tor  me  and  my  radio  dollar,  there  isn't  a  belter  coupler  mader' 

Jack  Huebscheii  N9XR0 

Power  Input:  From  l.SW  -  Up  to  SOOW^ 

HF  Frequency  Range:  From  IMHz  -  Up  to  60MHz* 

Up  to  4p000,000  element  combinations^ 

Five  Sensor  Devices        ^^specsMer  per  model 

* 'Undoubtedly  the  best  piece  of  hamgear  I  have  ever  owned/' 

Ronnie  Kane  K9M]^I 

Marine,  Commercial,  Amateur  Radio, 
Aviation,  Special  Applications 

starting  at  $249 
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Lehebs 

From  the  Ham  Shack 


Hal  Caiuiiii  W3QLK  Wayne.  I  am  ihe 
euv  who  firsi  Eold  voy  about  WnLink  2000. 
I  am  glad  to  see  that  Jack  HcILt  wrote  a 
great  article  in  "The  Digital  Port"  depart- 
ment of  your  Sepiemher  issue  of  73.  It  was 
the  most  intanmative  **how4o"'  that  I  have 
seen  on  the  subject. 

In  the  QRX  section  of  the  same  Septem- 
ber 73,  there  w  as  a  short  article  titled  "The 
Greatest  Generaijoti "  It  was  a  well-wriiten 
article  about  I  ST  325.  hut  the  writer  failed 
to  point  out  that  the  communications  of 
KC6WYX.  Jack  Carter,  UST  325  XO  and 
retired  USNR  CDR  and  electrical  ensiineer, 
included  sending  E-mail  messages  of  the 
ship's  log  via  WinLink  200()  (see  Septem- 
ber. imU  73.  The  Digital  Poft,"  'WinLink 
2000  and  the  Airtiiail  Package*'  by  Jack 
Heller  KB7NO)  to  nonhams  to  appear  on 
the  ship*s  Web  site. 

Alho,  llie  Web  site  was  not  Ist887/lsi325, 
but  lower  case  LST887/LST325.  Thus: 
lwww.palosvenJes.coni/lsi887/lsL3  25, html], 
Wlicn  LST  325  sailed  across  the  Atlaniic, 
unescorted  with  a  crew  of  29  wliose  aver- 
age age  was  73,  and  into  Mobile  AL,  on 
January  UK  200K  they  expected  about  500 
relatives  and  ftiends  lo  nieel  ihcm.  How- 
ever because  ofham  radio  eoinmiinicittions. 
WinLink  2lXX)ctjninujiiicaLiuiis  and  the  news 
media,  there  were  over  I  (),(){)()  greeters* 

It  is  sad  thai  Jack  Carter  KC6WYX  be- 
came a  silent  key  on  February  2(1  2001, 
because  of  cancer,  at  the  age  of  7 1 .  He  will 
be  renieinbercd  by  many  as  the  ham  opera- 
tor thai  proveil  the  versatility  of  WinLink 
2CH)0  as  being  the  shot  in  the  arm  that  ama- 
teur radio  needs  to  compete  and  join  in  witti 
computet /internet  conniiunicaiions.  73, 

SK.  William  *^Bill"  Chapman  W8TJ0 
was  honi  on  July  30,  1922,  in  PlaiiiwelK 
Michigan.  The  son  of  Lei  and  and  Jeanetia 
( Webberl  Chapman,  he  died  Monday,  Au- 
gust 6, 2(X)1  ai  htghatn  Medical  Center.  Bill 
w  as  voted  "most  curious"  by  his  high  school 
classmates,  and  this  trait  was  a  defining  fea- 
ture of  his  fife.  He  lived  hts  life  asking  ques- 
tions and  learnins!  new  things,  and 
encouraged  his  family  to  do  the  same.  Bill 
sensed  as  a  radio  operator  on  merchant  ma- 
rine ships  during  World  War  II,  making  the 
dangerous  Murmansk  run  several  times.  He 
graduated  from  Wesleni  Michigan  Univer- 
sit>'  in  1949  and  taught  physics  and  math  at 
Augusta  High  ScIkkU  where  he  abo  coached 
varstt)'  baskctbalL  taking  his  team  to  the 
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1950  state  finals.  Bill  worked  at 
Wedemeyer*s  Electtnnic!i  in  Lansing  for  30 
years.  He  was  a  devoted  MSU  sports  fan, 
attending  every  home  basketball  game  since 
1951.  Bill  had  many  hobbies:  He  played 
trumpet  and  banjo  in  a  college  jazz  band, 
wasamemberof  S.P.E.B.S.Q.S-A..  had  his 
own  plane  and  loved  to  tly,  was  an  active 
participant  in  the  Central  Michisan  Ama- 
teur Radio  Club  as  W8TJQ  with  an  Extra 
Class  license,  and  eneaeed  in  tournament 
cribbage.  He  loved  the  friends  who  joined 
him  in  these  activities.  Bill  was  a  worldwide 
travefen  but  also  enjoyed  fishing  at  the  cot- 
tage he  built  in  nonhem  Michigan.  Bill 
married  Mary^  Louise  Stauffacher.  who  sur- 
vives, on  July  1 4, 1945,  Together  they  rallied 
seven  daughters:  Anne  Martin  (Ralph), 
Margaret  Chapman  tBjoni  Dag  Gundcrsen), 
Mary  Trese Cook  (Mark),  Elizabeth  Murray 
(Mark),  Bemadeite  Leone  (Lucian).  Jenni- 
fer Quinine  (Patrick),  and  Jane  Samaniego 
(Chrisiobal).  Bill  cherished  his  21  grand- 
children and  3  great-grandchildren.  Memo* 
rial  contributions  can  be  made  to  Mother 
Teresa  House  for  the  Care  of  the  Terminally 
I!K  RO.  Box  130(H.  Lansing  MI  48901Jn 
memory  of  William  W.  Chapman. 

Mike  Miller  WASYKN,  I'm  sorry  to  re- 
port that  my  old  ham  radio  and  gunsmith 
mentor  of  many  years,  Tom  Stcncc 
W8NQD/KN8B,  has  bccoiiic  a  silent  key. 

Tom  was  bom  in  1910,  and  had  enjoyed 
ham  radio  since  its  most  exciting  and  magic 
early  years.  He  taught  me  lunv  io  build  my 
first  regenerative  detector,  and  helped  me 
build  my  first  CW  transniinLT  He  adminis- 
tered my  Novice  and  Technician  exams  back 
in  1967. 

By  watching  Tom  at  work,  I  learned  to 
operate  the  lathe,  mill,  and  drill  press,  and 
rnanj  times  saw  him  make  a  rei|uired  tool 
on  the  spot  to  complete  a  difHcuIt  job.  He 
always  said,  "A  machinist  can  make  tools, 
but  tools  can't  make  a  machinist/*  He  was  a 
true  artist  in  wood,  brass,  and  steel  back  in 
those  days,  and  made  some  of  the  most 
beautiful  rifles  I*  ve  ever  seen, 

Tom  was  also  a  writer,  ahhough  his  work 
seldom  went  any  farther  than  his  friends,  I 
have  a  maga/tne  from  many  years  ago  in 
which  he  ^cni  a  wonderfullv  funnv  letter  to 
the  editor,  who  presented  it  unabridged  as 
an  entire  column.  It's  a  classic.  I  see  a  bit  of 
Tom's  writing  style  in  my  own  articles  from 
lime  to  time.  When  I  complain  that  it*s  easier 


to  lind  a  clutch  of  auk  eggs  than  a  repair  part 
for  a  modem  ham  rig,  that's  Tom  peeking 
through. 

Growing  up  around  Tom*s  shop  has  had 
an  effect  on  the  way  I  look  at  problems  anti 
arrive  at  solutions. ...  I  wouldn^t  be  a  ham, 
an  author,  or  an  engineer  today  were  it  not 
for  him. 

Norm  I'XSGL  QRP  is  enjoying  a  renais* 
sance  —  show  the  kids  how  to  make  mcei  v- 
ers  for  almost  no  cost  but  a  lotta  fun.  and  us 
licensed  hams  how  to  make  one-transistor 
transceivers  and  linear  amps  (mm  one  power 
transistor-  Td  realh,  REALLY,  like  to  know 
how  lo  make  a  10  gig  transceiver  from  the 
motion  detectors.  (1  ha\'e  two  —  I  only  need 
someone  to  show  me  howl)  If  I  had  the 
money,  Td  send  a  subscription  to  the  mag 
to  the  science  club  at  the  local  hinh  school 
Oh.  Wayne  —  I  could  go  on  all  night  on 
getting  folks  off  their  butts  and  starting  to 
live  a  heailhy  lifcsiyie.  Here  we  are  going 
to  be  shoveling  it  up-hill  I  fear.  As  for  me. 
my  wife  and  1  did  the  drastic  and  at  nearly 
60  years  young  moved  to  an  acre  of  para- 
dise out  in  the  donga  where  I  can  grow  my 
own  veggies  and  raise  my  chickens  as  well 
as  run  my  desktop  publishing  business.  1  do 
work  for  the  local  area,  which  is  rural,  wine- 
and  olive-growing.  Truly,  I  have  NEVER 
in  my  life  felt  bQlier,  and  bear  in  mind  that  1 
was  bom  in  a  bomb  shelter  during  one  of 
the  frequent  visits  by  the  Luftwaffe  over 
Liver|iool!  Your  editorials,  Wayne,  are  re- 
ally inspirational  and  mean  a  lot  to  me.  Keep 
on  keeping  on!!  God  bless! 

Arnold  Samuels,  Ocean  Shores  WA.  It 

is  again  my  sad  dut)  to  advise  you  of  the 
death  of  a  good  friend,  Gary  Paul  Anderson 
N7JPG.  Gary^  passed  away  April  27th.  2fXJ  1 , 
at  the  age  of  60.  He  was  bom  September 
12lh.  1940,  in  Spokane  WA, 

Gary  loved  the  sea.  He  was  in  the  U,S. 
Coast  Guard  and  was  a  U.S.  merchant  ma- 
rine seaman  and  officer  from  1957  through 
1971 .  He  owned  a  charter  boat  called  Mav- 
erick  and  was  captain  for  the  charter  fish* 
ing  vessel  Neddie  Rose.  He  w  as  an  outstanding 
mechanic  and  helped  me  sL-^cral  times,  re- 
pairing my  antenna  tower  and  rotator.  He 
belonged  to  the  Gra)  s  Harbor  Amateur  Ra- 
dio Club  and  the  Masonic  Lodge  Franklin 
Lodge  No.  5,  Ron  Gamble  WA.  He  lived  in 
Westpon  WA  until  the  time  of  his  death  at 
the  VA  hospital  in  Seattle. 


LOW  NOISE  PREAMPS 


LNY-{  )  ECONOMY 

PREAMP    ONLY$29/w&t 

*  IVlfniature  MOSFET  Preamp, 

*  Low  noise  figure. 

*  Available  for  various  bands  from  28  to  450  MHz 


LNK-(  ) 
PREAMP 

ONLY  $59/w&t 

Low  noise  L NY-type  preamp 

in  aJum  oase  w/  BNC  jacks. 


LNP-{  )  PRESELECTOR  ONLY$39/w&t 

•  El  im  i  n  a te  inte  rm  od ! 

•  Sharp  3-sedion  filter 

•  Low  noise  preamp 

•  Avaflable  for  bands  from 
137  to  170  MHz. 


R121  AVIATION  RECEIVER 


•  Exciting  new  AM  receiver  for 
the  118-137  MHz  aircraft  band. 

•  Ideal  for  monitoring  at  airports. 

•  Aiiows  piiot  contro]  of  runway 
lighting. 

•  ELT  monitor  to  detect  and 
locate  downed  aircraft. 

•  Dip  switch  frequency  selection. 

*  Superior  sensitivity  and  selectivity. 

R121  Receiver  module  wired/tested $209 

R121  Receiver  in  cabinet  (see  web&ite), :,.,..,, ..*v-^*,„f29& 


WEATHER  FAX  RECEIVER 


Jain  the  fun.  G^t  striking 
Images  directly  frorri  the  weather 
aate  lilies  I 

A  very  sensitive  wideband  fnn 
receiver  optirni^ed  for  NOAA  APT 
Bi  Russian  iVIeteor  weather  fax  on 
lh6l37JVIHzbar>d..,,,.. 

Covers  afl  5  satellite  channels.  Scanner  circuit  K  recorder 
coniroi  allow  you  to  automaticaliy  capture  signals  as  satel- 
lites pass  overhead,  even  while  away  from  home. 

*  R 1 39  Rece  i  ver  Kit  less  ca  se  ..  .^ ,+ .n  .^  -^- , .  -  - .  - ......$  1 5& 

*  R13£I  Receiver  Kit  with  ca^e  and  ac  power  adapter. $1S9 

*  R139  Receiver  w/t  in  case  with  ac  power  adapter.... $2 39 

*  Internal  PC  demodulator  board  &  imaging  software.. $2BS 

*  Turnstile  Antenna ,..-,. .;w...,„,,..,.KKy.>>-w S135 


WEATHER  ALERT  RECEIVER 


■miiniiiiip ^  sensitive  and  selective  profes- 

^^^^^^^^^m  sionel  grade  receiver  to  monttor 
g^ "I   critical  NOAA  weather  broad- 

yf       I   casts.  Good  reception  even  at 
-^..*  f  distances  of  70  miles  or  more  vvlth 

suitable  antenna.  No  comparison 
with  ordinary  consurner  radios! 
Autoinatic  mode  provides  storm  watch,  alerting  you  by 
unmuting  receiver  and  providing  an  output  to  trip  remote 
equipment  when  an  alert  tone  is  broadcast,      Crystal 
controHed  for  gccuracy;  all  7  channels  (162.40  to  162.56). 

RWX  Rcvrkit.  PCB  only  „_„„ ._..,..............,....,.. J79 

RWX  Rcvr  kit  with  cabinet,  speaker,  &  AC  adapter „.¥99 

RWX  Rcvr  wired/tBSted  m  cabinet  with  speakers  adapter  ,.,.„,,, Si 39 


VWW  RECEIVER 


Get  time  &  frequency  checks 

without  buying  multiband  lif 

rcvr.  Hear  solar  activity  reports 

ai^ecttng  radio  propagation..:  ..  ,,- 

Very  sensitive  and  selective 

crystal  controlled  superhet, 

dedicated  to  listening  to  WWV  on 

10  MHz.    Performance  rivals  the  most  expensive  rcvrs, 

•  RWWV  Rcvr  kit.  PCB  only  >..„....„.....^....,......:.,.,,. $59 

•  RWVVV  Rcvr  kit  with  cabt,  spkr,  &  13V(Jc  adapter $B9 

•  RWVW  Rcvr  w/l  in  cabt  witji  spkr  &  adapter $129 


HIGH  QUALITY  VHF&UHF 
EXCITER  &  RECEIVER  MODULES 


FM  EXCITERS: 

Rated  for  continuous  duty, 

2W  conHnuous  duty  output 

T301  Synthesized  VHP 
Exciter:  for  various 
bands  1 39-1 74MHz,  216- 

226  lUHz.  Dip  switch  freq. 
setting. 

.  ♦   Kit  (ham  bands  only)      (TCXO  option  $40) 

•  Wired/tested,  Inc^TCXo , -....-i^. 

T304  Synthesized  UHF  Exciter: 
for  various  bands  400-470  MHz. 

•  Kit  (44CM50  iiam  band  only)  li-kci  TCXO  ... 

•  Wired/tested i:... 


$109 

-.;*.;>.».--  $189 


$149 
$189 


CRYSTAL  CONTROLLED: 

•  TA51 :  for  6M.  2N\,  220  MHz  kit  $99,  w/l  $169 

•  TA451:  for  420-475  tvl Hz.  ... kit  $99,  w/t  $169 

•  TA9Q1:  for  902-928  MHz,  (0.5W  out) w/t  SI 69 

VHF  &  UHF  POWER  AMPLIFIERS: 

Output  levels  from  10W  to  100W Starting  at  $99 


FM  RECEIVERS: 

Very  sensitive  -  0.2ijV. 
Superb  selectivity^  >100  dB 
down  at  ±12  kHz,  best  avaif- 

abte  anywhere,  fiuiter-pfoof 
sqwe/c/j. 

R301  Synthesized  VHF 
Receiver:  various  bands 

139-174MHZ,  216-226  MH^. 

*  Kit  (ham  bands  oniy)  {TCXO  option  $40) 

•  Wired/tested  find  TCXO)  


only  $139 
$209 


R304  Synthesized  UHF  Receiver: 
various  bands  40 0-470 MHz. 

*  Kit  (440^50  ham  band  only)    [ind  TCXO) 

•  Wired/tested  ; .,..,.....-„..„.,..„ 


■  -  p.  ■*+  J  j*^  f 


$179 
$209 


CRYSTAL  CONTROLLED: 

•  RiaO  for  46-54.  72^76,  140-175,  or  216-225  MHz. 
,.:.„.„.h4 >*.,..;.,M,,.....  kit  $129,  w/t  $189 

•  R144    Like  R100,  for  2M,  with  helical  resonator  in 
front  end  „,....,.......„.. kit  $159^  w/t  $219 

•  R451  for  420-475  MHz    ..,.,.„.,..  kit  $129,  w/t  $189 


R901  for  902-928MHZ  L; 


^.klt$159,  w/t$219 


CTCSS  TONE  ENCODER/DECODER 


Access  all  your  favorite 

closed  repeaters! 

*  Encodes  all  standard  subaud- 

ible  tones  with  crystal  accuracy 

and     convenient     DIP     swilch 

selection, 

•  Decoder  can  be  used  to  mute  receive  audio  and  is 
optimized  for  installation  in  repeaters  to  provide  closed 
access.  High  pass  filter  gels  rid  of  annoying  rcvr  buzz, 

•  TD-5  CTCSS  Encoder/Decoder  Kit , „|39 

*TD-S  CTCSS  Encoder/Decoder  Wtred/tesled ,..$59 


TRANSMITTING  & 
RECEIVING  CONVERTERS 


No  need  lo  spend  thousands 
on  new  transceivers  for  each 
bandr 

•  Convert  vhf  and  uhf  signals 
to&fromlOM. 

•  Even  if  you  don't  have  a  1 0M 
rig,  you  can  pick  up  very  good 
used  xmtrs  &  rcvrs  for  next  to 
nothing. 

•  Receiving  converters  {shown  above)  available  for 
various  segments  of  6M,  2M,  220,  and  432  MHz, 

•  Rcvg  Conv  Kits  from  549,  wired/tested  units  only  $99. 

•  Transmitting  converters  for  2M,  432  MHz:. 

•  Kits  onfy  sea  vhf  or  S99  uhf. 

•  Power  amplifiers  up  to  SOW. 


Get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 


A  microprocessor-controlled  repeater  witii  fuii 
aulopatcti  and  many  versatile  dtmf  remote  cort- 
trol  features  at  less  than  you  mtglit  pay  for  a 
bare  bones  repeater  or  controller  alonel 


*  kit  stW  onty  $i095 

•  factory  assembied  stiii  only  $1295 

60-54 ,  143-1 74 .  2 1 3-233,  420-475  M  Hz. 

(  FCC  type  accepted  for  commercief  sefvJcs  En  15^  a  450  MHz  bands.) 

Digital  Voice  Recorder  Option,  Allows  message  up 
lo  20  sec.  to  ba  remotely  recorded  off  the  air.  Play 
back  at  user  request  by  DTMF  command,  or  as  a 
periodic  voice  id,  or  both.  Great  for  making  club 
announcements!  .., only  $100 

REP-200C  Economy  Repeater.  Real-voice  ID,  no 
dtmforautopatch ..Kit  only  $795,  w&t$1195 

REP -200 N  Repeater.  Without  controller  so  you  can 
use  your  ovvn,  ...,.,^,4^^,,,........  Kit  only  $695,  w&t  $995 


You'll  KICK  Yourself 
If  You  Build  a  Repeater 

Without  Checking  Out  Our  Website  First! 


Mamtronics  has  the 

nnost  complete  line 

of  modules  for 

making  repeaters. 

In  addition  to 

exciters,  pa's,  and 

receivers,  we  offer  the  following  controHers. 

COR-3.  Inexpensive,  flexible  COR  module  with  timers, 
courtesy  beep,  audio  mixer ......only  $49/kit,  $79  w/t 

CWID-2.    E  prom -control  led  iD'er only  $54/kit,  $79  wft 

DVR-1,  Record  your  own  voice  up  to  20  sec.  For  voice 
i  d  or  piay i  ng  cl  u  b  a  n  nouncements . $59/kit,  $99  w/t 

COR-4.  Complete  COR  and  CWID  all  on  one  board.  ID 
ineprom.  Low  power  CMOS  only  $99Ji«it,  $149  w/t 

COR-6.  COR  with  real -voice  id.  Low  povver  CMOS,  non- 
vQlatlEe  memory. kit  only  $99^  w/l  only  $149 

COR-5.  pP  controller  with  auto  patch,  reverse  ap,  phone 
remote  control,  lols  of  DTMF  control  functions,  all  on  one 
board,  as  used  in  REP-200  Repeater.,  ,,.„.„.......  $379  w>t 


AP-3.   Repeater  autopatch,  reverse  autopatch,  phone  line 
remote  control.  Use  with  TD-2 kit  $89 

TD-2.  Four-digit  DTMF  decoder/controller.    Five  latching 
on-off  functions,  toil  call  resMctor kit  $79,  w/t  $129 

TD-4.      DTMF  controller   as  above   except  one   on-off 
function  and  no  toll  call  restnctor w/t  $89 


HAriDY  FREQUENCY  COUNTERS 


Pocket  sized,  but  lab  quality!  3GH2 

bandwidth,  1ppm  accuracy,  very  afford- 
able. NiCd  battery,  ac  adapter/charger, 
rugged  biackanodi^ed  aluminum  case, 
Telescoping  whip  antenna  and  great 
sensitivity  allow  measurements  even  from 
a  distance. 

Three  modeJs  w^!h  prices  from  $99  to 
$219,  All  go  up  to  3  GHz.  Some  go  as 
low  as  10  Hz  with  noise  filters  and  other 
advanced  features. 
See  our  website  for  details. 


Hamtronics,  Inc. 

65  Moul  Rd;  Hilton  NY  14468-9535 
P h:  716- 392-9430 ;  Emai I :  sa  les @  ha  mtron i cs . com 


See  special  offers  and  view  or  download 
complete  catalog  on  our  web  site 


Hhmsrts 


Amateur  Radio  Via  Satellites 


Andy  MacASIister  W5ACM 

14714  Knights  Way  DHve 

Houston  TX  77083 


Welcome,  Newcomers! 


You  are  about  to  embark  on  a  journey  into  the  fascinating  high-tech  world  of  satellite 

communications.  It  won't  cost  thousands  of  dollars,  and  vou  don't  even  need  a  satellite  TV 
dish.  Just  bring  an  open  mind  and  an  active  curiosity. 


The  Space  Age  began  on  October  4, 
1957,  when  Spuinik  I  achicAcd  orbil 
and  became  the  world's  first  artiUctal  sat- 
ellite. Though  intemaiional  tensions  rose, 
so  did  the  excitement  as  scienti^l^  and  en- 
gineers speculated  on  the  p<)iential  of  ihe 
man-made  t>it>iting  device.  This  was  a  radio 
in  space.  Hams  took  note, 

A  year  and  a  half  later,  Don  Sloncr 
WfiTNS  mentioned  a  solid-state  six-  to  two- 
meter  repeater  with  solar  power  in  his 
"Semiconductors"  column  in  the  April  1959 
issue  of  CQ  magazine.  The  repeater  was  to 
be  lolled  bv  balloon  over  the  Southwest. 
Don  wrote,  somewhat  tongue-in-cheek, 
"Can  anyone  come  up  with  a  spare  rocket 
for  orbiting  purposes?" 

On  the  morning  of  December  12.  1961, 
OSCAR- L  amateur  radio's  firiiL  "hamsair 
began  transmitting  from  space.  It's  been  40 
years. 

Today*  we  have  several  hamsats*  They 
have  been  built  by  amateur-radio  enthusi- 
asts all  over  the  world,  UoSATs  from  Great 
Britain.  Fujis  from  Japan.  RS  units  from 
Russia-  OSCARi  by  the  U.S.,  West  Ger- 
many, and  others. They  are  in  orbit  now,  jusi 
wailing  liiryou  to  join  the  fun  and  u^  them. 

All  have  telemetry  output,  and  many  have 
transponders  lorcommunicatjons.  Earth  sta- 
tions range  from  short w^ave  to  UHF  and 
microwave  systems- 

In  lliis  special  saielliie  issue,  you  will  find 
construction  anicles,  satellite  profiles,  and 
informational  topics  on  all  facets  of  ihc 
amateur  satellite  program.  Details  of  the 
program's  history  can  be  found  on-lijiL'  al 
[http://www.amsat.orgl,  in  iho  ARRL  Hand' 
hook  and  The  Satellite  Experimenrer's 
HandhooL  Our  purpose  is  lo  show  you  how 
to  get  on  the  satellites  today  and  what  lo 
expect  lomorrow. 

New  satelliLes  are  being  readied  for 
launch  from  many  sources.  Packet  radio 

10  73  Amateur  Radio  Today  •  November  2001 


from  space,  digitized  TV  pictures  from  low^- 
earili  orbit,  voice  synthesizers  with  lwo- 
meter  FM  downlink  operation,  and  other 
modes  will  make  2U02  a  banner  year  for 
AMSAT  and  its  international  affiliated 
organizations. 

Care  to  know^  more?  Read  this  issue!  Il*s 
all  here.  You  mav  find  that  vour  shack  aJ- 
ready  has  all  the  equipment  needed  for  full- 
duplex  amateur  radio  satellite  activity.  Join 
die  tun  in  using  die  highest  rcpei^ers  around. 
Make  your  next  contact  an  OSC4/?  contact! 

Glossary 

AMSAT  —  TIk*  Radio  Amateur  SaiL-lliie  Cor- 
poration, whose  puriioses  include  satellite  consimc- 
tion  and  L^ducation  as  a  nonprofit  member- 
ship-funded enriiy.  For  details  call  (301)  5S9-6062, 
urile  to  P.O.  Box  27.  Washint;loii  DC  20044,  or 
check  it  ou(  on  ihe  Welt  at  Ihtt[i;//u'vvu,amsat.orgl, 

AGS  —  Acquisition  of  Sigital  When  the  saieliite 
has  appeared  above  your  horizon  for  a  pass. 

AO-10  —AM  SAT-OSCAR- 10.  The  fim  ama- 
teur high-orhil  annmynicatioas  sateltttc  launched 
in  t983,  AO-IOis  siiU  on  ihe  air  providing  timilcd, 
but  as«fuf  linear  transponder  operation  for  voice 
and  CW  via  Mode  " B"  —  70-ciii  up  and  Tuo  meters 
down, 

A0^27  ->  AMRAI)-OSCAR-27  A  very  |iopU' 
!ar  low -orbit  nifcrcHiai  witt!  a  two- meter  to  70-cm 
FS\  crossband  repeater  system. 

AO-40  ^  AM. SAT-OSCAR  40,  Our  most  re- 
ceni  amateur-radio  high -orbit  communicaiions 
satellite .  In  spite  of  damage  to  some  systems  that 
occurred  in  lleceinber  2000.  this  hamsai  has  nu- 
merous experiments  and  systems  that  are  lutly 
functionaL 

Apogee  —  A  satcl!ite*.s  position  when  it  is  fanhesl 
Trom  the  earth *s  surface. 

ARISS  —  Amateur  Rfldio  on  the  Inleniational 
Space  Station.  The  cLurctii  gear  h  in  u$t  on  two 
meters  with  packet  and  voice. 

Do^tnlmk  —  The  space- to  earth  signals  coming 
from  a  sate  Kite. 

Ooppter  Shift  — The  appareni  frequency  shift 
of  signals  as  retrati?imitted  through  a  satellite 
transponder 


F(M9  —  Fuji-OSCAR-29.  An  atnateur-radio 
satellLte  huiti  hy  hams  in  Japan  and  launched  on  a 
Japanese  rocket 

Full  Dupk'!t  —  The  ability  lo  hstcn  lo  your  own 
signals  as  reiransmttted  via  satenite. 

Rumsjil  —  Another  name  for  an  amateur  radio 
saiclliie. 

K«p)t!riaii  Elements  —  A  set  of  numbers  used 
to  define  a  ^aieyite's  orbit.  Most  tracking  soft- 
ware reijuires  the s.e  numbers  !n  deiemitnL-  '^aLclliio 
availability, 

LOS  —  Loss  of  Signal.  When  the  satellite 
ha$  completed  its  pass  and  has  fallen  below  your 
hori/ofi. 

Mode  —  A  letter  desiC rip tion  of  a  particular  up- 
litikydowniink  frequency  combination  for  a  sat- 
ellite transponder.  For  e\amp!e:  Mode  "A** 
defines  a  two-meter  uplink  and  len-nieier  down- 
link operation,  while  Made  *'US**  defines  a  [tran- 
sponder with  a  UHF  up  Jink  (70  cm)  and  an 
S-band  downlink  (13  cm), 

OSCAR  —  Orbiting  SateNite  Can  ying  Amateur 
Radio. 

Ptrii;ee  —  A  .satellite's  position  when  it  is  closest 
to  the  earth. 

RS-ll/t3  — The  most  popular  Russian  hanisat. 
These  two  devices  are  a  part  of  the  navigation  sat- 
cUitie.  Tbey  are  a  continuation  of  the  Radio  Sport 
series  begun  in  197S  wirh  RS-1  and  RS-2. 

Telemetrv  —  thiia  iraii>nii«ed  U\  the  satellite 
describing  the  health  of  the  onliaard  systems.  The 
format  can  be  CW.  RTTY,  ASCII,  PSK.  or  even 
synthe^i/ed  voice. 

Transponder  —  A  linear  *'n*peater"  on  a  satel- 
lite thai  retransmits  signals  from  one  band  to  an- 
other. For  example;  An  RS  mock  **A**  transponder 
takes  a  40  kHi  portion  of  two  tneters  and  translates 
it  to  a  40  kHz  poftion  of  1 0  meters. 

LKJ-ll  —  UoSAT-OSCAR-1  L  The  second  Uni- 
versity of  Sun"ey  hanisat  was  designed,  built  and 
launched  in  isix  months.  launched  in  t9S4,  this 
hanisat  LonlinLies  lo  iransmtt  telemetry  on  I4.^.S25 
MH/FMat  I2(]0baud. 

UO-14^  LJoSAT-OSCAR-14.  Built  by  hams  at 
the  University  of  Sutxey  in  England,  this  low-orbit 
sciefiiinc/educadonal  satellite  is  currently  opcra- 
tituial  as  a  very  [popular  crossband  FM  repeati^  with 
a  two- meter  uplink  and  70- cm  dovvnlink. 

Uplink  —  The  earth-to-space  signals  sent  to  a 
satellite. 


Simon  Lewis  GM4PLM 
Creoch  Farm 
Ochiltree 
Ayrshire  KA 1 8  2QH 

United  Ktngdom 


Practical  RF  Ground  Stations  for 

AMSAT  AO-40 

Ail  you  need  to  know. 


AMSAT  AO-40  is  an  exciUng  opportunity  for  ihe  amateur  saicIUte  world.  Its  high  el- 
liptical orbit  and  consequent  large  visible  footprint  enables  reliable  intercontinental 
communications  to  be  made  using  small,  low-power,  ground  stations.  AO-40  is  of 
particular  interest  to  a  microwave  amateur  as  it*s  tlie  first  amateur  satellite  to  use 
microwave  transponders  for  its  primary^  communications  platform. 


In  spring  2(X)I .  the  first  transponder 
tests  were  carried  out;  they  were 
iinmcilialclv  successful  with  sla- 
tions  arotmd  the  globe  using  AO-40 's 
70cm,  23cni  uplinks  and  13crn  down- 
links. These  tests  proved  that  AO-40 
was  going  to  be  a  huge  success;  this  is 
particularly  pleasing  considering  the 
uncertain  start  to  life  that  the  satellite 
had  come  thniugh! 

With  I  he  orbital  maneuvers  now 
complete  and  magnetorquing  bringing 
die  satellite  back  in  a  favorable  orien- 
tation for  transponder  opcradons,  it  is 
fitting  thai  73  Magazine  has  chosen 


Uplink 

Digital  (MHz) 

Analog                   , 

l&n 

hone 

21^10-21250 

IZm 

none                           i 

24  920-24.960 

2fn 

145.  MO- 145.840 

145.340-145  990 

70cm 

43S.30CMJ36  550       I 

435.550-^S5,B00 

e3cm(1) 

1269.000-1269.250 

1269,250-1269,500 

e3cm(2) 

1268.07S-1 268,325 

1266.325-1268.576 

13cm(1) 

2400,100-2400,350 

2400.36(^-2400.600 

I3cm(2) 

2446,200-2446.450 

2446.450-2446. 700 

6cfn 

5668.300-5666  550 

5669.650-566aa00       i 

this  point  in  time  lo  produce  another 
'*salenite  special;'  and  especially  pleas- 
ing to  be  invited  back  to  participate  in 
this  issue. 

In  the  following  piece,  I  will  outline 
what  equipment  is  required  in  the  RF 
parts  of  an  A0-4()  ground  stadon  and 
where  to  obtain  these  items,  plus  give 
some  hints  and  tips  to  help  guide  you 
to  your  first  successful  AO-40  contacts. 

Currently,  only  the  70cm  and  23cm 
uplinks  are  in  operation;  downlinking  is 
via  the  2  A  GHz  band.  Other  U*anspon- 
ders  have  been  tested,  but  results  have 
been  inconclusive  and  further  work  is  re- 
quired to  complete  a  detailed  analysis  of 
their  status.  So  Ibr  the  purpose  of  this  ar- 
ticle* I  w  ill  be  concentrating  on  w  hat  is 
actually  available  to  operate  on,  i.e., 
70cm  and  23cm  up  and  2.4  GHz  down. 


Tninsprinder  configuration 

Tables  1-3  show  the  transponders 
carried  by  AMSAT  AO-40.  These  tran- 
sponders arc  connected  via  a  transpon- 
der IF  matrix  which  allows  any 
combination  of  uplink  to  be  connected 
to  any  combination  of  downlink.  Two 
separate  combinations  can  be  utilized, 
allowing  two  wholly  separate  configu- 
rations to  be  operated  at  the  same  lime. 
Unfortunately,  it  is  not  yet  known  if 
die  VHF/UHF  transponders  are  still 
operationak  so  currenUy  only  the 
70cm/23cm/2.4  GHz  combination  is 
being  utilized,  known  as  Mode  UL/S. 

The  U"au>ponders  are  linear  de%  ices 
and  thus  allow  the  use  of  narrowband 
modes,  i.e..  SSB/CW  or  narrowband 
data  (PSK3K  etc.).  In  fact,  die  use  of 
FM    is    frowned    upon    as    it    u.ses 


Table  L  AO-40  mmsponder  band  plan.  PSD 
upli/ik  frequencies. 


DovifTTlink 

Digital  {MHz) 

Analog  Passband  (MHz) 

2m 

14S.95S- 145.390 

145.805-145  955 

70Gin 

435.900^36  200 

435.475-435,725 

13cmf1) 

2400.650-2400,950 

2400.225-2400  475 

13cm(2) 

2401.650-2401  950                           1 

2401.??5-2401  475 

3cin 

10451.450-10451.750 

10451025-10451-275                            1 

1.5cni 

24046  450-24048.750 

24048.025^24048.275                             j 

Table  2,  AO-40  transponder  hand  plan.  P3D  downlink  frequencies. 
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Beacon 

General  Beacon 
(GB)  (MHz) 

Middle  Beacon 
(MB)  MHz) 

Engineering  Beacon 
(EB)  (MHz) 

2m 

none 

145.898 

rtone 

70cm 

435.4aa 

435.5a& 

435.838 

t3cm(l) 

2400. 18S 

2400.333 

2400.5SS 

13cm  (2) 

2401.173 

2401 .573 

240t  323 

3crn 

10450,975 

10451  125 

10451.375 

IScrn 

24047.a35 

2404&.035 

.24048.285 

Tahie  3*  AO-40  Inmspouder  band  plan,  P3D  telemetry  beacons  (IHU).  Beacon  frequen- 
cies have  been  measured  before  launch  at  Kourou  and  may  change  due  to  aging,  vibra- 
tions, or  temperature.  2m- MB  and  13cm  {2}-MB  have  already  been  measured  in  orbit. 
Remarks  for  tables:  All  receivers  are  inverting!  Telemetry  beacons  are  far  command  pur- 
poses and  are  modulated  in  400  bit/s  BPSK,  AMSAT format.  The  MB  can  be  switched 
between  IHU-}  or  [HU-2  telemetry. 


wideband  widths  and  is  a  high- duty 
mode,  which  utilizes  a  lot  of  satellite 
power  (so  it  is  classed  as  unneighborly). 
So  to  operate  on  AO-40,  some  fonn  of 
multimode  SSB  and/or  CW  uplink 
and  downlink  capability  is  required. 

Station  design 

Putting  together  a  station  for  AO-40 
is  not  really  "rocket  science,"  excusing 
the  pun!  But  its  design  really  depends 
on  whether  you  want  to  buy  new,  have 
existing  equipment  you  can  use,  or 
wish  to  buy  older  equipment,  perhaps 
purchased  secondhand. 

Buying  new  is  an  expensive  way  oj^ 
getting  onto  AO-40.  Simple  as  that! 
There  arc  a  number  of  modern  dual- 
band  VHF/UHF  multimodes  that 
would  be  suitable  but  are  very  expen- 
sive and  would  still  need  additional 


equipment  added  to  become  opera- 
tional on  AO-40-  So  far  there  is  no 
commercial  VHFAJHF  transceiver  with 
a  2.4  GHz  receive  capability  built-in. 

The  second  option  is  to  consider  us- 
ing existing  equipment  in  your  station. 
You  may  already  own  a  dual-band 
multimode  or  sepai'ate  VHF-UHF  mulQ- 
rrtodes.  If  you  own  this  type  of  station, 
it  could  be  quite  simple  to  add  a 
downconvertcr  and  some  antennas  and 
be  up  on  the  satellite  quite  quickly. 

The  best,  and  cheapest  option,  re- 
ally, is  to  buy  secondhand  items  and 
put  together  a  station  this  way.  It  will 
perform  just  as  well  as  ncw^  but  costs 
considerably  less. 

So  let's  look  at  what  is  required  lor  a 
Mode  UL/S  AO-40  ground  station. 

Fig,  1  shows  a  UHF  up/2.4  GHz 
dow^n   station   and   demonstrates   the 


2.4  GHz  Down 


2.4  GHz  -  144  MHz 
Downconverter 


SATTV  Dish  and  Feed 


Small  70cm  Yagi  or  Helical 


^■iui  < 


144  MHz 


435  MHz  Up 


Fig.  1,  AO-40  Mode  U/S  satellite  station. 
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simplest  station  available  for  full  AO-40 
operation. 

In  this  station,  a  2.4  GHz  downcon- 
verter is  added  and  connected  to  cither 
a  2m  multimode  or  the  2m  part  of  a 
multiband  multimode.  The  70cm  an- 
tenna is  connected  to  either  a  70cm 
multimode  or  70cm  port  of  a  multi- 
band  radio. 

Ideas  for  antennas  for  both  uplink 
and  downlinks  can  be  found  elsewhere 
in  this  issue, 

A  more  complicated  station  i^ 
shown  ill  Fig*  2.  This  allows  use  of  the 
L  band  uplink  (1269  MHz).  This  is 
particularly  useful  if  you  own  a  23cm 
radio  or  module  for  one  of  the  multi- 
band  radios  such  as  the  Yaesii  FT-736R 
or  Kenwood  TS-790. 

Mode  L— buy/build? 

For  most  people,  the  purchase  of  a 
dual -band  radio  will  not  present  any 
technical  problems,  but  the  23cm  up- 
link could  be  unknown  territory  for 
some.  A  word  of  advice  here.  There  is 
nothing  special  about  microwaves  —  it 
is  simply  a  case  of  learning  some  new 
skills  and  techniques.  Once  you  are 
over  the  hurdle  of  microphobia  —  the 
fear  of  anything  small,  such  as  micro- 
waves! —  you  are  high  and  dry! 

So  let's  consider  some  options  for 
23cm. 

If  you  own  a  mulliband  radio  such  as 
the  FT-736,  TS-790,  or  even  the  new 
IC-910,  then  adding  a  23cm  band 
module  may  be  the  easiest  route,  al- 
though it  could  never  be  classed  as  the 
cheapest.  As  an  altcniative,  a  single- 
band  23cm  radio  could  be  purchased, 
although  these  were  never  produced  in 
massive  amounts  and  can  be  hard  to 
obtain. 

Probably  the  easiest  option  is  to  buy 
or  build  a  23  cm  trans  verier.  This  will 
allow  conversion  in  both  transmit  and 
receive  to  1 269  MHz  from  either  a  28 
MHz  or  144  MHz  transceiver.  There 
are  quite  a  few  models  available  ready- 
built  from  sources  such  as  Down  East 
Microwave,  DB6NT,  and  SSB  Elec- 
tronics, All  are  suitable  for  use  on 
AO-40, 

An  alternative  to  a  ready-built  model 
is  a  kit.  Building  a  23cm  transvcrtcr  is 
not  a  major  issue  if  you  can  handle  a 


2.4  GHz  Down 


..i-.v^V.-i^' 


2.4  GHz  -  144  MHz 

Do  wncon  verier 


SATTV  Dish  and  Feed 


1269  MHz  Up 


^n^^^^^^fw^ 


23cms  Transverter 


144  MHz 


Small  23cm  Helical  or  Dish 


144MHz  or 
432MHZ 


435  MHz  Up 


Small  70cm  Yagi  or  Helical 


L 


Fig.  2.  AO-40  Mode  UUS  satellite  station. 


soldering  iron  competently  and  follow 
a  simple  set  of  instructions  to  the  let- 
ten  Most  modem  transverters  are  of 
single  board  design  with  cither  an 
onboard  local  oscillator  or  an  external 
oscillatoL  Single  board  refers  to  the 
design  concept  that  puts  both  transmit 
and  receive  stages  on  the  same  PCB, 
The  transverter  normally  accepts  low^- 
power  RF  from  a  transverter  and  con- 
verts this  signal  to  the  1296  MHz 
band.  The  receive  function  operates  in 
a  similar  manner,  converting  received 
signals  at  23cm  to  the  144  MHz  band 
transceiver.  The  transverter  normally 
contains  DC  voltage  switching  and  the 
IF  transceiver  switching  circuits. 

There  are  a  variety  of  kits  available 
from  a  number  of  sources,  many  of 
which  can  be  found  on  the  Internet, 

The  G3WDG  23cm  transverter 
(Photo  A)  is  a  typical  example  of  a 
single  board  transverter  design.  The 
PCB  carries  the  RF  and  DC  switching. 
It  uses  an  external  local  oscillator  at 
1152  MHz.  In  my  station,  this  is  pro- 
vided by  a  G3WDG  surface  mount  os- 
cillator. Low-power  RF  from  an  FT- 90 
is  fed  into  the  transverter  and  mixed  to 
1269  MHz.  This  is  filtered  and  ampli- 
fied to  produce  RF  at  around  1 0  mW. 
In  my  station,  the  WDG  transverter  is 


The  impressive  IC-756  Pro  covers  HF  p^us  6 
meters.  The  high  resolution  5  Inch  TFT  color 
display  provides  more  operating  information 
than  ever,  including  a  spectrum  scope.  The 
32  bit  floating  point  DSP  provides  crisp,  clear 
reception  with  41  built-in  filters.  The  "Pro"  is 
the  choice  for  serious  DXers  and  contesters. 


Say  You  Saw  It  In  73/ 


The  IC-746  covers  160-10  meters  plus  6 
and  2  meters  with  100  watts  on  all  bands. 
Call  or  visit  our  website  for  further  details 
and  pricing  on  this  and  other  ICOM  radios. 

Universal  Radio 

683D  Americana  Pkwy. 
Reynoldsburg,  OH  43068 

♦  Orders:  800  431-3939 

♦  Info:       614  8664267 
www.universal-radio.com 
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brld's  best  ham  weather  station 

The  ULTIMETER®  2000  tracks 
more  than  100  values  so  you  can 
monitor  and  record  weather 
extremes  in  your  area. 

Instant    access    to:    •    current    values 
,v."  iL^'^*"        today's  highs  and  lows  •  long  term  highs  and  lows  * 
time/date  for  all  highs/lows  •  rain  totalst  for  today,  yes 
f^ct^»^  '  terday.  and  long  term  •  alarms,  and  much  more.  Easy  to  install 

•  Connect  data  output  directly  to  TNC  for  APRS  weather  station. 
Features  superbly  accurate:  •  baromet-        Only  $379  plus  shipping  (fOptional 
ric  pressure  •  3-hr.  pressure  change  •   sensors  add' L)  Other  ULTIMETER  mod- 
indoor/outdoor  humidityt  •  dew  pointt  •  els  starting  at  $189. 
wind  speed/direction  *  indoor  and  out-    *Even  WeatherWatch  magazine  con- 
door  temperature  *  wind  chill  tempera-   eludes  ''the  best  we  have  seen 
turc  *  rainfallt. 

The  Weather  Picture* 

An  eyepopping  add-on  to  your  ULTIMETER 

The  most  popular  accessory  for  our  precision  weather 

systems^  The  Weather  Picture*  continuously  displays 

all  the  vital  weather  dam  you've  pre-selected  from  your 

ULTIMETER*  Weather  Station.  Big  red  numerals  are 

easy  to  read  from  across  the  room,  day  or  night. 

Available  in  two  sizes,  in  brushed  aluminum,  traditional     ^^^^ 

oak,  or  solid  teak.  "    Size  shown:  15!4' x  iH^ 

CaU  TOLL-FREE:  1-866-364-7338  FAX407  892  8552 

PEET  BROS*  COMPANY,  Inc.  31  E.  17th  Street,  Sl  Cloud  FL  34769 
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Photo  A.  C3WDG  23cm  tvamverteK 

used  solely  in  iransmil  for  AO-40 
purposes. 

Biiildiiig  this  kit  is  fairly  simple.  The 
kit  is  mounied  in  a  small  Linplate  case 
that  provides  screening  and  a  rigid 
mount  for  the  PCB  and  connectors. 
The  case  \^  soldered  together.  Connec- 
tors are  mounted  directly  on  the  PCB 
tracks  by  soldering  them  to  the  sides  of 
the  tin  p[ate  case.  In  my  station,  a  mix- 
ture of  microwave  SMA-  and  SMC- 
type  connectors  is  used.  Do  not  use 
BNC  types  at  23cm  or  above  —  you 
will  be  wasting  your  hard-earned  cash 
in  connectors  that  are  useless  at  these 
frequencies.  N- types  are  acceptable 
and  will  work  up  to  10  GHz.  Once  the 
case  and  connectors  are  made  up,  the 
PCB  can  be  tacked  intd  place  and  then, 
once  checked  correct,  seam-soldered 
along  the  PCB  edges.  This  provides  an 
excel  lent  RF=  tight  enclosyre  and  a 
rigid  mount  for  the  PCB.  Now   the 
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ni(^«i&ig  of  com- 
ponents can  begin. 
Surface  mount  components  are  actu- 
ally quite  easy  to  use;  again  it's  simply 
a  matter  oi^  technique.  They  can  be 
handled  easily  by  using  a  fine-tipped 
soldering  iron  and  (Ine-gauge  solder, 
SM  components  lay  flat  against  the 
board  and  not  on  a  vertical  edge  |see 
Fig.  3(a/b)].  To  solder  them,  anange 
the  position  of  the  component  and  then 
hold  in  place  with  a  fine- tipped  tool. 
The  iron  is  then  tinned  and  broujiht 
onto  one  end  of  the  component  and  the 
PCB,  This  should  then  hold  the  com- 
ponent in  place.  The  iron  and  solder 
are  then  used  to  solder  the  opposite 
end  of  the  component.  Finally  the  first 
joint  is  remade  using  the  iron  and  a 
little  solder.  This  all  sounds  compli- 
cated, but  it  lakes  -longer  to  describe 
than  to  actually  ''do"! 


Fig,  3(a/b),  Surface  mount  component  placement. 


Photo  B.  G3WDG  I W  23cm  PA. 
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Putting  the  components  on  is  usually 
quite  a  quick  process,  and  generally  I 
find  it  much  easier  than  using  compo- 
nents with  long  leads. 

Most  microwave  kits  need  only  ba- 
sic alignment.  This  is  because  all  the 
hand  work,  such  as  filtering  and 
matching,  has  been  done  at  the  PCB 
level.  This  makes  building  a  modem 
microwave  trans vertcr  easier  than  ever 

Uplink  amplifiers  for  Mode  L 

Although  our  basic  trans verter  is 
now  producing  power,  some  amplifi- 
cation is  still  needed  to  get  the  transmit 
power  ttp  to  a  decent  level.  For  most 
applications,  15-20  watts  are  sufficient 
especially  when  coupled  to  a  reason- 
able gain  23cm  antenna  such  as  a  heli- 
cal or  small  dish.  (See  elsewhere  in 
this  satellite  special  edition.) 

Producing  power  on  23cm  is  as  easy 
as  2m  but  not  as  cheap!  Fortunately  for 
us,  Mitsubishi  manufactures  a  ranee  of 
amplifier  "black  bricks''  for  23cm.  To 
get  20  watts  on  23cm  requires  two 
bricks:  one  to  take  our  10  mW  to  1 
wait  and  then  a  second  brick  to  take 
the  power  to  20  watts.  These  blocks 
are  quite  easy  to  use,  and  the  only 
downside  is  their  price! 

Kits  for  23cm  amplifiers  (1  watt  and 
20  watts)  are  readily  available  from  a 
number  of  kit  manufacturers,  both  in 
ready-made  or  kit  form.  This  enables 


thein  to  be  easily  integrated  into  an 
existing  station. 

If  you  decide  on  these  bricks  ampli- 
fiers you  need  to  make  sure  you  stick 
to  a  few  ground  rules!  They  need  to 
handled  carefully!  Make  sure  you  do 
not  exceed  the  maximum  rated  volt* 
age,  keep  them  well  cooled  using  a 
suitable  sized  hcaisink,  and  use  a  fan  if 
necessary:  A  20  watt  module  may  dis- 
sipate as  much  as  60  watts  in  heat!  And 
don't  overdrive  them.  It  you  keep  to 
the  rules,  then  they  will  perform  well 
and  have  a  long  life.  Two  modules  are 
shown  as  examples  of  this  type  of 
technology.  Again,  these  are  by 
Charlie  G3WIXj.  I  make  no  apologies 
for  being  biased  towards  his  kits.  They 
are  well  documented  and  he  makes 
little  secret  of  his  kits,  which  makes 
them  easy  for  showing  how  the  tech- 
nology is  used.  The  First  module  is  the 
G3WDG018  (Photo  B)  I  watt  PA. 
This  is  mounted  on  a  small  fiberglass 
PCB.  The  component  count  is  very 
small  and  easy  to  construct.  It  will  take 
the  10  mW  from  the  trans verter  up  to  1 
watt.  The  design  has  an  onboard  bias 
supply  and  a  DC  switch  to  disable  it 
during  receive  periods. 

The  second  amp  is  the  G3WDG017 
(Photo  C),  which  takes  the  1  watt  to 
about  20  watts.  The  technology  is  the 
same  as  the  1  watt  amp,  but  it  will  need 
a  subslanlially  larger  heatsink. 

Connectors  and  cable 

If  producing  power  at  23cm  is  easy, 
then  losing  it  in  poorly  chosen  connec- 
tors and  cable  is  easier  still!  Why,  after 
paying  plenty  of  bucks  for  a  PA,  do 
people  then  choose  to  lose  it  all  by  se- 
lecting incorrectly  rated  connectors  to 
save  a  few  dollars?! 

At  these  frequencies,  choosing  the 
right  connectors  and  cable  is  an  impor- 
tant part  of  your  station  d^gpi.  Choose 
them  with  the  same  care  as  you  would 
any  other  part  of  your  siaiion. 

All  antennas,  if  they  are  of  quality 
build,  will  use  N-typc  connectors. 
Never  use  BNCs  or  PL- type  plugs 
and  sockets  at  23cm.  N- types  are 
also  good  for  frequencies  up  to  10 
GHz  and  so  should  be  your  primary 
choice  between  antenna  and  the  shack. 


Interconnections  between  the  shuck 
should  be  made  using  N-lypes  as  we  IK 
but  keep  the  number  of  connections  to 
a  minimum.  Every  connector  you  use 
eats  up  a  little  more  power  you  so 
preciously  generated. 

Within  equipment  the  best  choice  of 
connectors  is  the  SMx  range.  These 
are  a  range  of  miniature  microwave 
connectors  designed  for  both  minia- 
ture flexible  cables  and  the  hardline 
microwas  e  cables. 

Whilst  on  the  subject  of  cables,  the 
interconnection  between  shack  and  an- 
tenna is  vitally  important  on  your  L- 
band  uplink.  Choose  the  wrong  cable 
and  your  precious  power  will  simply 
heat  the  cable.  Choose  a  length  of 
Bclden  hardline  or  Andrews  Heliax  and 
this  wiU  ensure  that  the  most  power 
reaches  the  antenna. 

Do^vnconverters  for  2.4  GHz 

So  far  we  have  discussed  only  how 
our  uplink  is  designed.  To  receive  the 
satellite,  you  will  also  need  a  2.4  GHz 
receive  capability.  The  very  best  way 
to  achieve  this  is  to  downconvcrt  to 
either  70cm  or  2m, 

As  with  the  other  items  mentioned  in 
this  article,  there  are  a  variety  of  con- 
verters available  on  the  current  market 

Commercially- built  converters  are 
available  from  Down  East  Microwave, 
DB6NT,  and  SSB  Electronics,  to  name 
a  few. 

There  is  also  a  good  range  of  kits 
available,  and  as  with  the  23cm 
trans verters,  these  are  easily  built  as 
long  as  you  can  solder  proficiently  and 
follow  some  simple  instructions. 
Charlie  G3WDG  has  just  released  a 
new  kit  for  a  high-performance  but 
easily  built  2,4  GHz  downconvertcn 
Photo  D  shows  a  picture  of  the  com- 
pleted unit.  Similar  designs  are  also 
available  from  a  number  of  microwave 
kit  manufacturers. 

An  alternative  option  to  a  kit  or  com- 
mercial unit  is  to  modify  an  existing 
commercial  unit.  Amateurs  are  always 
quick  to  find  sources  of  equipment  that 
can  be  pressed  into  service  on  the  ama- 
teur bands.  A  number  of  commercial 
SATTV  downconverters  have  been 
identified  as  suitable  for  use  on  AO-40, 
and  there  is  plenty  of  information  on 
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Photo  a  G3WDG  ISW23cm  PA. 

identifying,    convening,    and    tuning 
them  on  the  Internet. 

Above  and  beyond 

AO-40  canies  transponders  for  other 
microwave  bands  as  we  If  So  far,  tests 
for  these  units  have  nol  been  com- 
pleted, or  have  given  inconsistent  re- 
sults. With  the  orbital  changes  to  AO-40 
now  completed,  these  transponder  tests 
will  no  doubt  continue. 


Suffice  to  say 
that  the  techniques 
for  L/S  band  will 
give  you  a  great 
start  for  the  higher 
bandis.  Kits  tor  5.7 
and  10  GHz  are 
available,  and  with 
some  practice  at 
1.2  and  2  A  GHz, 
it  is  possible  to 
construct  equip- 
ment  for  the 
higher  bands  as 
well.  Modem  com- 
ponents are  help- 
ing in  this  devel- 
opment.  allowing 
easily  built,  high- 
performance  kits 
for  the  amateur 
market. 


Finale 


AO-40  oilers  amateurs  an  exciting 
opportunity.  With  its  large  visible  foot- 
print and  long  orbit,  the  satellite  will 
not  ticed  to  be  chased  across  the  sky. 
This  leads  to  leisurely  and  enjoyable 
QSOs.  The  use  of  L  and  S  band  means 
that  some  will  need  to  learn  new  skills, 
but  evidence  from  the  AMS  AT  bulletin 
board  has  shown  that  even  people  who 
have  never  used  microwaves  before 


Photo  D,  2.4  GHz-144 MHz.  downconverteK 
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can  successfully  learn  these  new  skills 
and  adapt  easily  to  this  new  technol- 
ogy. It's  never  too  late  to  learn  new 
tricks!  It  simply  takes  a  little  will- 
power and  dedication . 

There  are  now  more  kits,  modules, 
and  commercial  equipment  available 
than  ever  before.  There  really  is  no 
excuse!  A  station  for  AO-40  is  fairly 
easy  to  construct,  and  hopefully  this 
article  has  given  some  insight  into 
w^hat  is  required  and  how  it  connects 
together. 

AO-40  is  an  exciting  satellite  that 
will  revolutionize  the  amateur  satellite 
world.  The  future  is  here  and  now  —  I 
hope  you  come  and  enjoy  it! 

Resources 

AMS  AT  Home  pages  —  [http://www. 
amsat.org] 

DB6NT  Kits  —  [http://www.db6nt. 
com] 

Down    East    Microwave    Kits    — 

[http://www.downeastmtcrowave. 
com] 

Drake  2880  SATTV  Mods  —  [http:// 
www.gOnirf.freeserve.co.uk] 

G3WDG  Microwave  Kits  —  fhttp:// 
www.g3wdg.free-online.co.uk] 
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Microwave  Antennas  for  AO-40 


The  expert  speaks. 


Over  the  past  few  months,  AO-40  h^s  really  made  its  mark  m  the  amateur  satellite-mi- 
crowave world.  The  small  period  of  transponder  operation  allowed  many  amateurs  to 
test  and  tune  their  equipment  and  prove  their  station  concepts  were  correct.  This  pe- 
riod has  also  allowed  for  a  period  of  experimentation  and  has  shown  that  there  are  a 
number  of  small  compact  antennas  that  will  uorA'  perfectly  well  via  AO-40.  This  article 
outlines  some  of  the  antennas  that  have  been  proven  to  work  via  this  new  sateUite  and 
includes  some  easy- build  designs,  which  can  be  reproduced  at  home  using  simple 
hand  tools  and  materials  easily  at  hand. 


Microwave  antennas  offer  major  advantages  over 
their  lower-frequency  counlerpans.  Generally 
ihey  are  compact  and  ofler  high  gain  in  relation 
to  their  size.  Most  microwave  antennas  are  acloally  quite 
simple  affairs  and  do  not  require  major  amounts  of  engi- 
neering to  be  successful.  In  typical  amateur  fashion,  we 
have  been  qtiick  to  utilize  the  ever-growing  supply  of  mi- 
crowave parts  from  the  telecoms,  data,  and  television  indus- 
tries and  put  these  to  use  in  our  microwave  stations  on  the 
amateur  bands.  Many  of  these  parts  are  suitable  for  use,  and 
I  will  be  showing  how  to  construct  very  effective  micro- 
\va\e  antennas  from  parts  easily  available  at  junk  sales, 
swapmeets,  and  trunk  sales.  The  ground  rule  for  this  is  to 
keep  your  eyes  open  —  if  s  quite  amazing,  the  bargains  you 
can  pick  up! 

Most  microwave  antennas  come  in  three  main  flavors: 
Slotted  or  cylinder  antennas  used  for  omnidirectional  work, 
yagi  antennas,  and  dish  anlcimas  of  various  types.  Some 
combine  to  form  dishes  and  feeds,  such  as  the  G6LVB 
S  ATTV  dish  and  teed  I  will  be  describing  later.  So  be  prepared 
for  a  little  \  arietv  in  life! 

Omnidirectional  antennas  are  of  little  use  for  serious  sat- 
ellite work,  so  I  will  concentrate  on  yagis  and  dishes  for  the 
purpose  of  this  article. 

Yagis  and  helicals 

Yagi  antennas  for  microwave  work  are  generally  avail- 
able up  to  2.4  GH?.  At  these  frequencies,  yagis  offer  high 
gain  w  ith  compact  boom  lengths.  The  trade  off  is  tliat  build- 
ing antennas  at  these  frequencies  requires  accuracy,  as 
even  small  errors  in  construction  can  significantly  alter  the 


PfioU)  A.    Paul  G6VAJs   144  MHz  yagi  and   10  GHz   L2m 
Land  rover  dish  array. 
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Photo  B.  The  helical  anicnmi  has  only  one  active  demeiu  which  is  wotaul  in  a  spiral 
fashion.  A  small  reflector  is  mourned  at  the  rear  of  the  antenna  to  radiate  the  RF  wave 
forward  and  in  a  circular  motion  around  the  slmpe  of  the  helicai 


performance  of  a  design.  Designs  for 
antennas  al  L2  and  lA  GH/  arc  freely 
available  and  with  a  liiiie  ^kill  and  pa- 
tience it  is  possible  to  construct  a  good 
microwave  yagi  using  simple  tools  and 
i\  little  patience.  A  typical  yagi  array  is 
shown  in  PKoto  A.  This  is  Paul 
G6UAJ's  144  MHz  yagi  and  10  GH/ 
1.2  M  dish  array  on  his  Landrover 
used  tor  rover  operating.  Yagis  can  be 
scaled  from  HF  all  the  way  through  to 
the  GHz  region  if  designed  with  care. 
and  are  very  versatile, 

A  downside  to  the  yagi  is  that  it  is 
linearly  polaj  ized  —  thai  i,s.  il  is  cither 
horizontal  or  vertically  polarized,  de- 
pendent  on  the  physical  ortentalion  of 


the  antenna*$  elements.  For  amateur 
satellite  working,  circular  polarization 
is  the  accepted  norm:  die  linearl)  po- 
larized yagi  will  work,  but  not  as  effec- 
tively as  circularly  polarized  antennas. 
Luckily  for  us,  the  helical  antenna  {\\\$ 
this  design  requirement  nicely  and  is 
easy  to  build. 

The  helical  antenna  (Photo  B)  is 
very  different  from  its  yaei  counter- 
parts.  It  only  has  one  active  element, 
and  this  is  wound  in  a  spiral  fashion  — 
hence  the  lemi  "helical/*  A  small  re- 
flector is  mounted  at  the  rear  of  the  an- 
tenna, and  this  radiates  the  RF  wave 
lor  ward  and  in  a  circular  motion 
around  the  shape  of  the  helical.  The 


helix  can  be  wound  in  either  right- 
hand  or  left-hand  motion,  and  this 
gives  rise  to  the  same  polarization. 
Building  a  helical  is  ver)'  easy,  and 
many  people  already  acti^  e  on  AO-40 
are  using  home-made  helicals,  I  will 
show  you  how  to  construct  simple 
helicals  later  on.  The  picture  shown 
here  is  of  G6LVB's  portable  Mode  S 
station  using  a  Sandpiper  Conmiunica- 
lions  23cm  helical  on  the  roof  of  his 
London  Hal.  His  neighbors'  8- foot 
TVRO  dish  \^  also  visible. 

Dishes 

Probably  the  most  popular  antenna  in 
the  microwave  world  is  tlie  pai'abolic 
dish  antenna  (Photo  C  is  HB9DRD  ad- 
Justing  his  feedhom  on  his  small  dish). 
They  are  vei7  ptipular.  as  they  oflcr 
very  high  gains  in  a  very  small  space. 
For  example,  a  2- loot,  dish  at  2.4  GHz 
can  offer  as  much  as  24  dB  gain.  Gain 
is  only  limited  by  diameter  and  the 
mechanical  difficulties  o^handlin^  nu- 
merous  square  feet  of  dish  surface  ac- 
curately —  especially  in  times  of  poor 
weather!  The  mechanics  of  the  dish  are 
very  simple.  A  concave  surface  of  ei- 
ther metal  or  composite  matenal  cov- 
ered with  a  reilecting  surface  is  used  to 
"focus"  the  incoming  parallel  RF 
waves  to  a  point.  At  the  focus  of  the 
dish  some  form  of  feed  is  mounted  to 
transfer  the  received  signal  to 
waveguide  or  coax  to  he  ted  to  the  RF 


Photo  C.  HByDRD  adjusting  the  feedhom  on  his  small  dish, 
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Photo  />,  This  dish  antenna  is  a  section  of 
a  fid!  parabola  but  does  not  include  the 
center  of  the  dislh 


equipment.  The  mechanics  of  small 
dishes  are  very  simple,  and  fortunately 
for  us  they  come  in  many  flavors  and 
types.  Prime  focus  dishes  are  the  typi- 
cal microwave  antenna  we  see  for  sat- 
ellite systems  consisiing  of  the  full 
circular  dish  antenna  and  a  feed  at  the 
focal  point.  Another  type  that  has  ap- 
peared recently,  particularly  with  the 
flood  of  satellite  TV,  is  the  offset  dish 
(Photo  D).  This  dish  antenna  is  a  sec- 
tion of  a  full  parabola  but  does  not  in- 
clude the  center  of  the  dish.  The  feed  is 
mounted  on  a  small  arm  from  the  back 
of  the  dish,  holding  ii  in  place  at  the 
focal  point.  There  are  a  number  of  ad- 
vantages of  this  in  that  the  feed  does 
not  block  the  dish,  giving  better  per- 
formance, and  also  docs  not  pick  up 
noise  from  behind  the  dish  like  a  full 
paraboHc,  leading  to  a  lower  noise 
lemperamre — ^  this  is  highly  imporianl 
with  today's  sensitive  microwave 
equipment. 

Feeds 

Dish  feeds  for  microwave  satellite 
work  can  vary  in  size  and  shape!  Small 
feeds  based  on  helicals  are  easy  to 
build  and  will  perform  well  on  both 
prime  focus  and  offset  dishes  and  are 
especially  popular  on  the  lower  micro- 
wave bands,  I  will  ^ihow  you  an  easily 
built  design  that  will  transform  a  sur- 
plus SATTV  dish  into  a  very  effective 
AO-40  antenna.  The  offset  dish  can 
use  a  similar  feed  for  the  lower  bands, 
but  feeds  can  also  be  built  for  the 
higher  bands  using  copper  water  pipe 
parts.  As  we  progress,  I  will  show  how 
some  of  these  feeds  are  designed,  and 
show  how  easy  they  arc  to  make  using 
parts  easily  found  at  your  local  hard- 
wam  store.  A  quick  visit  to  your  local 
hardware  store  is  like  visiting  an  an- 
tenna parts  store  —  all  you  need  to 
know  is  what  to  look  for! 

Easy-build  designs 

Building  microwave  antennas  for 
AO-40  does  not  require  a  degree  in  en* 
gincering  or  science.  Designs  for  the 
antennas  are  already  available  and 
ready  to  build.  They  have  been  tried 
and  tested  and  can  be  reproduced  us- 
ing a  few  simple  hand  tools  at  home- 
Most  of  the  parts  can  be  obtained  from 


local  hardware  stores  or  DIY  shops. 
Armed  with  a  list  of  material  require- 
ments and  a  tape  measure,  you  will 
find  all  you  need  on  a  Saturday  morn- 
ing lour  of  the  local  DIY  establish- 
ments. Be  warned,  however!  You  will 
get  some  strange  looks  if  you  tell  the 


shop  assistant  what  you  really  need 
that  copper  pipe  for!  So  just  humor 
them!  It's  safer  that  way! 

The  following  designs  and  projects  are 
not  an  exhaustive  list,  nor  is  it  an  at- 
tempt to  be  such,  1  do  not  claim  any  of 
the  designs  as  my  own.  I  have  simply 
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Fig.  L  AMSATOSCAR-40  logo. 

brought  them  together  to  show  what 
kind  of  designs  and  technology  are  in 
use  on  AO-4<)  today.  Using  siinple  tools. 
all  should  be  easy  to  replicalc  and  work 
well.  The  ad  van  i  age  is  that  I  hey  also  can 
be  bulk  for  u  lew  dollars  and  save  a  small 
ibrtune  over  their  commercial  versions. 
YoQ  will  ako  gel  some  pride  out  of 
working  AO40  on  an  antenna  vou  built 
yourself.  Now  there  is  a  talking  point 
on-air  or  at  the  IcKal  club. 

Antennas  for  1.2  GHz: 

a  23cm  helical 

An  easy-to-huild  23cm  helical  is 


3  WQf  U5  Hcfa  C^aibr< 


offered  using  the  dimensions  in  Fig*  2. 
The  helical  is  easy  to  construct  and 
tune  and  will  give  good  performanee 
on  the  Mode  US  uplink  at  1269  MHz. 
The  dimensions  were  calculated  using 
the  excellent  JAVA  applet  at  [http:// 
vhf.worldsbestxom.au/Hetix.htm].  It 
is  a  simple  matter  to  manipulate  the 
design  to  suit  the  size  and  sain  re- 
quired  and  then  use  these  as  a  basis  for 
a  design  that  you  know  will  work.  The 
23cm  design  shown  here  is  a  16  dB 
gain  16-lum  design  measuring  ap- 
proximately 3  feet  in  Iciigtli.  01'  course, 
ii'  you  arc  more  ambitious  you  can 
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Fif ,  2.  f/jre  these  dimensions  to  build  the  23cm  helicaL 
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build  a  larger  helical,  but  watch  for 
narrowing  beamwidths!  The  main  ele- 
ment can  be  made  from  small-bore 
copper  piping  or  the  center  of  !arge*di- 
ameler  coax.  It's  really  a  case  of  what 
you  have  easy  at  hand!  The  main  cle- 
ment can  be  mounted  onto  a  PVC 
drainpipe  tube  or  by  using  small  insu- 
lated standoff  pillars.  A  boom  from  a 
10mm  aluminum  square  lube  can  be 
found  in  local  DIY  stores  —  this 
makes  an  excellent  boom  that  will  not 
sag  even  as  a  single  pari.  The  reilector 
should  be  approximately  6  inches 
square  and  from  either  PCB  material 
or  aluminum.  Again,  it's  really  a  case 
of  using  what  you  have  on  hand!  The 
connector  should  be  an  N-type.  For 
more  construction  infonmaiion,  you 
should  read  a  description  of  the  an- 
tenna constructed  by  James  Miller 
G3RL  H:  a  copy  is  available  at  his  Web 
site  [wwwjrmiller.demon.co.uk].  The 
ARRL  manual  also  contains  an  excel- 
lent description  of  building  helicals 
and  should  be  read  in  conjunction  with 
the  infonnation  presented  here. 

Antennas  for  2.4  GHz  —  a  13cm 
helical 

A  design  for  a  similar  helical  for 
2400  MHz  is  shown  in  the  dimensions 
in  Figt  3.  Again  it's  a  simple  matter  to 
construct  using  the  same  techniques 
and  materials  as  above.  Rcnector  size 
is  approximately  120  mm  square. 

Dish  feeds 

2.4  GHz  heUcal  feed  —  G6LVB 
helical  feed 

One  of  the  cheapest  ways  to  become 
operational  on  the  2.4  GHz  downlink 
is  to  use  a  surplus  SATTV  dish.  In 
April  1983  during  tests  of  the  AO-13 
2.4  GH?  downlink,  James  Miller 
G3RUH  constructed  a  small  multitum 
helical  feed  for  a  prime  focus  reflector 
constructed  from  a  lampshade.  The 
original  article  is  still  available  on 
G3RUH's  Web  page  and  foniied  the 
basis  of  a  complementary  dish  feed 
that  was  constructed  by  Howard  Long 
G6LVB,  Howard  uses  a  60cm  offset 
SATTV  dish  now  widely  available  in 
the  UK.  and  a  similar  design  is  almost 


cerlainly  avail  able  in  any  of  ihe  coun- 
tries where  DBS  broadcasting  has  pen- 
elniled  the  domestic  market!  There  are 
probably  bundreds  of  these  antennas 
just  watting  to  be  liberated  from  the 
sides  of  buildings,  yard  sales,  trunk 
sales,  and  hamfests.  I  acquired  three 
for  less  than  $5  at  a  trunk  sale  in  one 
mornins  alone! 

Howard  has  mtidified  the  design 
slightly  by  using  the  original  LNB 
mounting  bracket  to  keep  the  feed  at 
the  right  angle  to  the  dish,  which  is  key 
to  best  performance.  The  bracket  is 
modi  lied  (with  a  saw)  to  make  room 
for  the  feed  reflector.  Photo  E  and 
Photo  F  are  pictures  of  the  completed 
feed.  Incidentally,  Howard  was  ex* 
tremely  pleased  about  how  well  the 
dish  and  feed  perfonn,  and  if  you  visit 
his  Web  site,  take  a  listen  to  the  audio 
files  of  Ills  local  beacon.  He  compares 
the  Llish  against  a  30-tum  helical  and 
the  dish  performs  very  wclL  Even  after 
being  dropped  over  the  edge  of  a  bal- 
cony onto  the  floor  7  feet  below!  The 
dish  looks  a  bit  bent  but  still  outper- 
forms the  helical  by  a  large  margin! 
Howard  claims  that  it  took  about  2 
hours  to  build  the  feed  and  mount  it  to 
the  dish!  The  feed  is  also  very  simple 
to  construct  and  uses  2-1/4  lurns  of 
wire  or  thin  tubing  wrapped  around  a 
40mm  former  (socket  set  bit  used  in 
the  original!)  and  a  turn  pitch  of 
28mm.  This  is  matched,  in  Howard's 
case,  by  some  copper  PCB  material. 
The  reflector  measures  approximately 
125inm  \  125mm  and  again  is  made 
from  PCB  materiaL  Of  comse,  you  can 
use  aluminum  and  copper  shim  if  you 
have  them  on  hand.  The  N-t)pe  is 
mounted  using  an  aluminum  spacer  to 
bring  the  tip  of  the  center  level  with 
the  reflector.  The  pictures  explain  this 
a  litde  better.  Some  enterprising  per- 
son on  (he  AMSAT  -BB  reflector  sug- 
gested hacking  an  SO-239  socket  to 
bits  by  cutting  off  the  threaded  part 
and  removing  the  inner  insulator,  as 
they  make  nice  blanks  fur  this  precise 
Job!  Never  thought  T  would  see  an  SO- 
239  being  used  at  1 3cm I 

This  probably  represents  the  cheap- 
est 13cm  downlink  antenna  I  can  think 
of,  and  it  is  so  easy  to  make  that  it  is  no 
wonder  it  has  become  a  very  popular 
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fig.  3,  Dimensions  far  a  2400  MHz  helical. 

design,  especially  as  it  perfonns  so 
well  and  costs  so  little.  Thanks  for  ihe 
time  taken  to  publish  the  design. 
Howard! 

Further  details  of  the  design  and 
testing,  and  a  link  to  James  Miller's 
original  article,  can  be  found  on 
G6LVB's  Web  site  at  [http://www, 
g61vb.com]. 

5.7  GHz  helical  feed  —  G0MRF 

i 

helical  feed 

Dave  Bowman  G0MRF  produced  a 
similar  design  for  the  5.7  GH/  band. 
Although  the  true  status  of  the  C-band 
system  is  not  yet  fully  determined,  1 
thought  that  I  would  make  this  satellite 
special  complete  by  offering  some 
useful  designs  so  that  you  can  at  least 
see  Oiat  designs  for  the  higher  bands 
are  just  as  easy  to  complete. 

The  dish  feed  consists  of  a  small  4- 
turn  hehcai  wound  using  1.6mm-di- 
ameter  enameled  copper  wire,  wilh  a 
diameter  of  17nim  and  a  tuni  pitch  of 
12mm,  The  helical  is  mounted  to  a 
diccast  box  of  50  x  50nrun  Uiat  acts  as 
the  reflector.  At  these  frequencies  you 
can  use  an  N-type,  but  for  size's  sake 
David  used  an  SMA  connector.  Again, 
pictures  speak  a  thousand  words,  so 
Photo  G  shows  the  completed  feed. 
The  feed  is  fairly  simple  to  construct 
and  works  well  as  long  as  constructed 
exactly  as  shown. 


For  outdoor  purposes,  a  small  "ra- 
dome"  or  suitable  enclosure  will  need 
to  be  completed.  This  will  prevent  cor- 
rosion between  the  matching  section 
and  the  diecast  box,  and  the  detuning 
of  > our  hard  work  by  bugs,  water,  and 
other  undesirables! 

Broadband  satellite  feed 

An  alternative  to  feed  a  dish  is  a  Hn- 
ear  feed.  This  is  not  a  major  disadvan- 
tage, as  the  angle  between  the  antenna 
on  the  satellite  and  an  earl h bound  an- 
tenna will  change.  Subsequently,  the 
potential  3  dB  loss  in  polarization  dif- 
ference could  be  considerably  lower. 

The  feed  shown  here  is  simplicity 


Photo  E.  Howard  used  the  original  LNB 

mounting  bracket  to  keep  the  feed  ar  ihe 
right  angle  to  the  dish. 
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Ptwlo  E  file  hratket  is  ujndified  fa  fuake  mom  for  the  feed  reflecton 
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l*hoto  H.  Kent  Britain  WA5VJB  designed  this  very  simple  feed.  It 
is  etched  on  a  piece  of  double -sided  PCS  materia}  and  coven  a 
frequency  range  of  2.1-6  GHz, 


itself!  Designed  by  Kent  Brilain 
WA5  VJ  B.  llie  Iced  is  etched  on  a  piece 
of  double-sided  PCB  malerial  and  cov- 
ers a  frequency  range  of  2.1-6  GHz 
(Photo  H),  This  means  ii  could  be 
quite  easily  used  on  the  S-band  dimn- 
link  or  C-band  uplink.  A  ready-made 
PCS  is  available  in  ihe  U.S,  and  U,K, 
for  the  feed.  It  simply  needs  a  small 
length  of  semirigid  cable  and  an  SM  A 
plug  soldered  to  die  feed.  There  is  one 


r; 


Pbaia  G,  This  dish  feed  consists  of  a  snudl  4-turn  helical  wound 
usht^  f.6mm  diatneier  enameled  copper  wire,  with  a  diameter  of 
1 7mm  and  a  ium  pitch  of  IZmm, 
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sUeht  disadviinLace  in  a  broadband  feed, 
in  that  there  is  a  slight  loss  in  efficiency 
due  to  the  feed  characteristics  not  be- 
ing constant  across  the  design  range. 
However,  in  terms  of  simplicity,  this  tar 
outvveishs  anv  minor  clianse  in  desisn 
charactefistics.  You  will  probably  not  even 
notice  at  tfie  slR*ni!th  s^on  will  receive  AO- 
40! 

10  GHz  orr^^ft  dish  feed  —  G3PHO 
dyal-mode  reedhom 


For  feeding  a 
60  or  80cm  offset 
diih  at    10  GHz, 

you  could  do  a  lot 
worse  than  con- 
struct an  offset 
dual -mode  feed 
as  shown  in  this 
example  by  Peter 
Day  G3PH0.  Pe- 
ter has  shown  that 
an  excellent  feed 
can  be  coa^tmcted 
u^ing  coi^jo-  water 
pij^  fittings  avail' 
able  Irom  your  lo- 
cal  hardware  or 
DIY  store.  The 
design  was  origi- 
nally shouTi  by 
W2IMU  in  two  ar- 
ticles in  theAf/cvn- 
wave  Update  (991 
edition.  The  dc- 
sign  is  suitable 
for  offset  dishes 
of  0.5-0.6  FD 
size  and  produces 


an  excellent  symmetrical  radiation  pat- 
tern tn  both  E  and  H  planer.  This  de- 
sign is  especialty  suited  to  offset  dishes, 
illuminates  the  dish  correctly:  and  does 
not  pick  up  noise  from  behind  the  dish. 

The  design  is  miKJe  from  a  22mm  to 
42mm  coupler  and  a  straight  42mra 
coupler  w  hich  is  cut  down  In  length  to 
47mm.  The  end  of  the  22mni— ♦2mm 
cottpler  is  mounted  to  22mm  copper 
water  pipe  and  can  then  be  mounted  to 
a  round  to  square  waveguide  coupler 
and  WG 1 6  waveguide  flange.  Or,  as  an 
alter  native,  a  22iiiin  round  waveguide- 
to-SMA  adapter  can  be  utilized. 

As  with  the  other  designs,  here  are 
[sonic  photos  to  describe  the  feed  visually 
(Figs.  4  and  5). 

The  feed  is  mounted  using  the  existing 
dish  mount  bracket. 

Designing  anteimas  and  feeds 

Tliere  is  a  variety  of  design  and  build 
information  available  in  printed  and 
electronic  form.  Most  of  these  will  as- 
sist vou  in  desisntns  and  buildinii  an- 
tennas  and  feeds  tor  almost  any 
amateur  microwave  location.  But  wiUi 
so  much  of  the  groundwork  and  testing 
done  in  die  designs  presented  here, 
there  is  little  point  in  a  newcomer, 
struggling  through  the  complicated  de- 
sign issues,  trying  to  get  a  working  sta- 
tion together  for  AO-40. 

Iti  printed  form,  the  ARRL  and 
RSGB  publish  a  nutnber  of  microwave 
manuals  that  are  extremely  useful. 
They  contain  tried  and  tested  designs 
from  a  number  of  authors  over  the 
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years.  The  ARRL  Handbook  is  another 
excellent  resource,  and  this  has  also 
contained  some  ver%  useful  desiiins 
over  the  past  few  years.  The  current 
edition  contains  some  nice  designs  for 
both  70cm  and  23cm  uplink  bands. 

The  best  source  of  antenna  design 
information  has  to  come  from  the 
Internet^  and  I  make  no  apologies  for 
repeatedly  referring  lo  it-  Tlie  net  has  a 
great  deal  of  live  and  up-to-date  infor- 
mation available,  and  many  sources  of 
information  on  antennas  and  feeds  that 
simply  never  makes  it  to  prim.  Many 
amaieurs  publish  small  items  on  their 
Web  Site,  such  as  G6LVB'5  dish  and 
feed  design  here,  thai  are  of  great  in- 
terest but  would  never  make  it  lo  print 
in  a  full-blown  article  in  a  magazine. 


There  is  also  some  highly  useful  infor- 
mation on  WIGHZ's  Web  site:  [hltp:// 
www,wlgh2xx].  This  includes  a  ver>' 
useful  on-line  antenna  handbook  for 
microwave  antenna  construction.  Tliis 
shows  a  number  of  useful  designs  and 
background  design  information,  as  welt 
as  nntcnna  polar  patterns  and  informa- 
tion on  commercial  feeds  available. 
This  resource  is  an  invaluable  site  and 
veritable  treasure  trove  from  the  experi- 
raenien  The  site  is  also  rich  in  other 
sources  of  design  and  component  infor- 
mation for  antennas,  and  is  a  must-see. 

Software 

Of  course,  apart  from  written  and 
primed  information,  these  sites  also 
contain  a  variety  of  software  packages. 
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G3PHO  DUAL  MODE  HORN  ASSEMBLY  DIMENSIONS 
USING  A  60cm  AMSTRAD  OFFSET-FED  SATELLITE  DISH 


Fig*  5*  Dual-mode  bom  mounting  configuration. 


WlGHZ's  site  contains  a  number  of 
software  packages  specTficany  aimed 
at  the  microwave  antenna  experi- 
menten  HDL_ANT  is  a  particularly 
useful  package  for  antenna  calcula- 
tions, and  will  calculate  offset  and 
prime  focus  dish  feed  and  gain  calcu* 
lations.  FEEDPATT  is  a  similar  pack* 
age  that  is  specifically  designed  to 
calculate  design  parameters  for  micro- 
wave feeds.  Again,  another  very  useful 
package! 

There  are  plenty  of  other  resources 
on  the  net.  and  all  are  well  worth  look- 
ing for.  An  evening  spent  browsing 
will  reveal  a  range  of  packages  and  in- 
fomiation  resources  to  help  you  along. 

Conclusion 

Amateur  microwave  antennas  and 
feeds  are  not  difficult  to  consuucl  and 
are  easily  buih  using  small  hand  tools 
and  readily  available  parts  obtainable 
from  vour  local  DIY  or  hardware 
store.  The  designs  shown  in  this  article 
are  tried  and  tested  and  will  perform  as 
intended  as  long  as  you  build  them  in 
the  way  the  designer  intended,  using 
the  same  size  and  types  of  materials 
shown.  Just  remember  that  at  these  fre- 
quencies small  errors  in  measurements 
equal  a  large  change  in  design  due  to 
the  small  w^ave lengths  involved.  Build 
the  design  as  intended  and  using  the 
measurements  shown,  and  you  will  be 
successful  every  lime.  However,  you 
dont  need  to  become  too  exact  and 
measure  to  fractions  of  a  milli meter 
You  can  gel  too  accurate!  Use  a  litde 
common  sense.  Generally  measure- 
ments to  the  nearest  millimeter  are 
quite  sufficient* 

Many  of  these  designs  will  also  be 
found  replicated  in  the  commercial 
w^orid.  Feeds  for  the  higher  bands  are 
especially  easy  to  find  and  should  not 
be  written  off.  The  greatest  ftin  at  mi- 
crowave  is  trying  something  new,  and 
with  AO-40  you  have  a  flying  signal 
generator  to  lest  your  antennas  on. 

Have  fun  building  your  designs.  It 
will  almost  certainly  become  the  talk- 
ing point  of  your  contacts  and  give 
great  pleasure  to  know  that  you  have 
saved  yourself  hundreds  of  dollars  and 


j  Continued  on  page  59 

73  Amateur  RBdfO  Today  •  November  2001  23 


Gary  -Joe"  Mayfield  KAOYOS 

1909  5th  St.  NE 
Watertown  SD  57201 
[KAOYOS  @  AM  SAT,  org] 


Modifying  tine  TranSystem  3733 

for  Modes 


Get  in  on  the  fiaii 


f 


To  paraphrase  Mark  Twain,  the  demise  ofAO-40  lias  been  greatly  exaggerated!  Many 
of  us  are  having  a  ball  on  mode  S  with  low-cost  downconverters.  Here  is  how  you  can 
get  in  on  the  fun  using  the  TranSystem  3733  downconverter. 


The  TranSystem  3733  shown  in 
Photo  A  is  a  modem  marvel  of 
electronics.  Tl  was  designed  for 
use  in  "wireless  cable  TV"  systems.  It 
lakes  the  stsnal  we  want  from  2400 
MHz  and  converts  ii  lo  V'HF  where  we 
can  use  it  With  very  liitlc  modification 
it  can  be  turned  into  a  high-perfor- 
mance amatCLir  downconveilen  It 
comes  in  a  wcatherprool  enclosure  and 
features  an  integrated  antenna,  eUmi- 
naline  feedline  losses  and  allowing  the 
use  of  low  cost  cable  such  as  RG-6. 
The  first  thine  you  need  to  do  is 


acquire  a  downcon verier  and  power 

supply.  A  little  snooping  on  the 
Internet  should  do  the  trick.  They  are 
relatively  coiiiiiiun  items  on  places  like 
eBav.  Bob  Sevdler  K5GNA  P:5ana@ 
aol.com]  is  selling  the  units  as  well  as 
many  other  parts  and  accessories  that 
can  be  used  for  modification.  You  are 
no  I  going  to  need  any  exotic  test 
equipment  or  strange  tools  to  get  on 
the  air  with  this  unit 

A  special  note  on  the  power  supply: 
The  downconverter  was  designed  to  be 
powered  by  a  DC  voltage  placed  on  the 


coax  feeding  it.  This  prevents  the  need 
foi-  running  additional  wires  (or  power 
Typically,  a  "power  inserter"  is  placed 
between  die  radio  and  the  downcon- 
verter. This  inserter  will  send  power  to 
the  dowTiconverter  and  block  the  DC 
from  gelling  to  the  radio,  A  "wall  wart" 
usually  power's  the  insciter.  The  downcon- 
verter needs  at  least  15  volts  DC  to  oper- 
ate; this  is  due  to  the  12  volt  regulator 
inside  the  unit.  The  need  for  this  high 
of  a  voltage  will  probably  prevent  you 
from  powering  the  downconverter  with 
your  radio's  preamp  power  supply. 


Photo  A.  TranSystem  3733  downconverter. 

-i 
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Photo  B,  Stub  ctti  location,  f  Photo  by  Mark  Hammond  N8MHJ 


Photo  C\  Second  smgefdier  (cover  removed^  [Phoio  K5GNA] 


Now  here  is  the  one  niodification  re- 
quired lo  gel  on  the  air.  The  unit  was 
designed  to  work  bodi  abo\  e  and  be- 
low the  2400  MHz  amateur  band.  In 
fact,  it  has  a  notch  tllter  on  the  amateur 
frequencies.  We  need  to  disable  this 
notch  filter.  Fortunately,  this  is  rather 
easy  to  do!  The  notch  fiiter  is  a  piece 
of  small-diameter  coax.  Remove  the 
cover  oo  the  side  that  says 
'Tran System''  in  large  print.  With  the 
integraicd  dipole  to  the  left,  between 
the  two  square  aluminum  plates  fweMl 
talk  about  ihem  later)  is  the  small 
piece  of  coax.  Snip  the  coax  right 
where  the  center  conductor  ties  into 
the  circuit  as  shtiwn  in  Photo  B, 

If  your  radio  will  tune  SSB  at  122 
MHz,  this  is  all  you  need  to  do  to  get 
on  the  air!  I  worked  quite  a  few  sta- 
tions on  AO-40  using  my  3373  having 
only  this  mod.  The  guys  with  the  fancy 
test  gear  say  this  yields  a  noise  figure 
of  less  than  4  dB. 

If  you  want  better  performance  {and 
who  doesn't?),  there  is  anoiiier  mod 
that  is  fairly  easy  to  do  and  yields  a 


noise    figure    of 

about  1 .4  dB.  In 
diis  mod,  we  will 
replace  die  second 
stage  filler  with  a 
bandjXL^s  filter.  The 
origtmil  design  was 
for  use  above  and 
below  the  hiim 
band.  The  notch 
(that  we  just  re- 
moved) pro\ided 
image  rejection  in 
the  original  design.  We  could  add  an- 
other notch  niter  tuned  for  below  2400 
MH/.  but  it  is  easier  to  add  a  bandpass 
filter  replacing  the  second  stage  filter. 
The  filter  of  choice  is  the  Miirata 
DFC22R44P084BHD  —  iis  passband 
is  from  2400  lo  2480  MHz.  I  pur- 
chased the  filter  and  PC  Board  from 
K5GNA. 

Start  by  removing  the  second-stage 
filter.  It  is  located  under  the  metal  plate 
ncLir  the  middle  of  the  unit.  It  is  shown 
\^  ithout  the  cover  in  Photo  C.  Be  sure 
to  save  the  pieces,  because  we  are  go- 
ing to  need  them.  Install  the  Murata 
filter  on  the  circuit  board  (skip  ihis 
step  if  yours  was  already  mounted).  I 
set  it  on  a  piece  of  cardboard  and  held 
it  in  place  with  a  couple  of  straight 
pins  as  shown  in  Photo  D. 

Next,  cut  the  "fingers"  off  the  old  fil- 
ter,  and  use  the  si  rip  with  the  holes  in  ii 
as  a  washer  on  the  top  of  the  fiher 
(where  the  cap  head  screws  go).  The 
new  filter  is  shown  installed  in  Photo 
E,  Take  a  couple  of  small  pieces  of 
#20  #22  wire  and  connect  the  new 

I  filter  in  the  cir- 
cuit. This  is  also 
visible  in  Photo 
E, 

At  this  point, 
you  have  a  high 
performance 
downconverter 
that  takes  a  24{K) 
MHz  signal  and 
outputs  it  at  122 
MHz.  This  is  the 
confiiiuration  I  use 
my  downconverter 
in.  I  like  using  it 
al  122  MHz  be- 
cause if  I  acciden- 


Photo  E,  Wew  filter  insialted,  f  Photo  K5GNA} 


Photo  tX  Bandpass  Fitter  ready  to  be  sol- 
dered. I  Photo  K5GNA] 

w 

instead  of  sending  RF  into  the  con- 
\  erter  my  rig  just  says  error.  If  your  ra- 
dio doesn't  work  at  122  MHz,  you  will 
want  to  replace  the  crystal.  The  crystal 
is  on  the  other  side  of  the  unit  and  it  is 
socketed.  It  is  a  raUier  simple  thing  to 
replace.  And  the  crystal  is  available 
from  Jan,  ICM.  K5GNA,  and  just 
about  any  other  crystal  supplier.  Very 
close  to  the  crystal  is  a  small  vaiiable 
capaciU)!'  that  can  be  used  to  fijit?-tune 
the  oscillator  frequency  I  have  never 
worried  that  much  about  fine-tuning 
the  frequency.  If  I  can  tune  in  the  bea- 
con and  other  stations  to  make  QSOs. 

Contiruted  on  page  59 


tally  key  my  radio 


I  Piwto  E  Downconverter  and  integrated 
I  antenna  installed.  (Photo  KAOYOSj 
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Build  the  FODTrack 

How  about  a  low-cost  tracking  inteiface? 


Here  is  a  low-cost  solution  to  fulfill  your  automated  sRtellite  tracking  needs.  Manfred 
Mornliinweg  XQ2FOD  has  made  this  free  for  noncommercial  use.  He  says,  "If  you 
want  to  reward  me  somehow,  write  a  piece  of  useful  software  and  put  it  in  the  public 
domain!''  I  have  built  several  of  the  FODTrack  interfaces  for  less  than  $35  each  using 
all  new  parts.  Here  is  what  1  have  found. 


The  FODTrack  conlroller  con- 
nects lo  the  parallel  port  (ihe 
prinier  port)  on  your  computer, 
and  plugs  dirccUy  into  the  back  oi  the 
comrolkr  for  the  Yaesu  G-5400/5500/ 
5600  rotators.  If  you  are  using  another 
rotator  or  combination  of  rolaton*  you 
will  need  lo  do  btmie  modiilcations. 
All  of  oiv  teslin^  has  been  done  with  a 
Yaesu  G-5400B  rotator  package, 

I  started  by  do\^n]oading  the  entire 
FODTrack  package  from  the  PC  Soft- 
ware  section  of  the  AMSAT  Web  site. 
As  of  this  writing  the  cnn^ent  version  is 


2.6,  The  package  contains  some  pretty 
good  docLimentaiion  as  well  as  the 
schematic  and  an  work  for  the  circuit 
board.  FODTrack  is  much  more  than 
just  a  tracking  interface,  hut  I  am  limit- 
ing my  discusi^ion  to  that  portion. 

Let's  move  to  the  computer  end.  TIic 
parallel  poit  —  your  new  computer 
may  not  have  one!  If  it  doesn't,  you 
can  buy  PCI  or  ISA  cards  that  will  add 
parallel  port(s)  to  your  system.  You 
may  want  to  consider  pulling  that  old 
486  out  of  the  closet  and  u^ing  it  ex- 
clusively for  tracking.  If  you  only  have 


one  parallel  port,  maybe  t(  is  time  lo 
buy  a  new  USB  prinier  and  free  the 
parallel  pen  up  for  the  FODTrack. 
Maybe  you  just  need  a  p^uallcl  port 
switch  and  can  select  between  the 
FODTrack  and  die  prinier.  Anyway, 
you  need  a  parallel  port  lo  make  this 
work !  Personal  experience  recom- 
mends that  you  do  not  switch  from 
printer  to  FODTrack  or  FODTrack  to 
printer  with  the  computeron.  Lets  jusi 
say  this  is  why  Iknow  the  PCI  parallel 
port  cards  work! 
Fig,  1  is  the  schematic.  It  is  not  that 


Photo  A.  Here  is  a  view  of  the  completed  circuit  hoard.  My  junk 

box  came  in  handy  for  this, 
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Photo  B.  From  view  of  the  completed  erontrolter 


cmnplex  of  a  circuit,  and  should  noi  be 
too  difficult  to  wire  point -to-point,  I 
chose  to  etch  inv  own  board  from  the 
included  artwork  Hie.  I  just  printed  it 
out  on  a  laser  primer  (acuiully  printed 
it  twice  on  the  same  sheet  of  paper  for 
a  double  coaling  of  toner),  and  ironed 
it  onto  %onie  circuit  board  materiaK  If 
you  do  this,  be  sure  to  touch  up  any 
light  or  missing  spots  witli  ii  perma- 
nent marker.  I  did  the  same  thing  for 
the  parts  overlay  and  ironed  it  on  after 
I  etched  the  board.  Radio  Shack's  cir- 
cuit board  experimenier's  kit  has  enough 
materials  to  do  tliree  of  these  boards,  I 
have  since  learned  that  the  boards  are 
available  from  FAR  Circuits  [htlp:// 
www.cl.ais.nel/farcir/]. 

Unlike  many  projects,  this  one  does 
not  require  any  unobtainium.  AU  of  the 
parts  except  the  circuit  board  are  avail- 
able  From  Digi-Key  at  [liUp;//www. 
diijikev.  com/l.  See  Table  L 

Photo  A  shows  my  completed  cir- 
cuit board.  Use  standard  building  tech- 
niques. Solder  in  the  sockets,  but  don't 


f  put  the  chips  in  the  sockets  until  you 
MC  ready  to  go.  1  have  a  couple  of  con- 
struction notes  to  share.  I  must  confess 

I  raided  my  junk  box  for  a  couple  of 
the  parts  shown  in  the  picture.  If  you 
use  the  pans  list  above  you  won't  have 
any  resistors  wired  in  series  for 
equivalent  values.  I  could  not  find  the 
BC546  transistors  shown  in  the  sche- 
matic. It  doesn't  do  anything  other 
than  switch  so  I  substituted  a  good  old 
2N3904;  just  about  any  NPN  transistor 
would  do.  The  2N3904  has  worked 
well.  The  lees  on  the  2N3904  are  in  a 
different  order  than  the  BC546.  They 
wind  up  going  in  backwards  from 
what  the  parts  overlay  shows.  Just 
make  sure  your  base,  collector  and 
emitter  connections  are  the  same  as  in 
the  schematic  and  vou  will  be  fine.  Ii  is 
cheaper  and  easier  to  buy  a  manufac- 
tured parallel  cable  (make  sure  it  is 
long  enough)  and  cut  it  and  connect  it  to 
the  circuit  board.  Building  a  cable  from 
the  ground  up  is  more  heartache  than  it 
is  worth.  Just  use  your  ohmmeter  to 


determine  which  wire  connecis  to 
which  pin.  For  added  show.  I  placed  an 
LED  in  series  with  the  output  (collec- 
tor) of  the  up.  down,  lefl^  and  right 
transistors.  This  way,  I  get  an  indica- 
tion when  the  controller  is  moving  the 
antennas. 

Photo  B  shows  my  completed  con- 
troller  My  up,  down,  left,  and  right 
LEDs  are  on  the  left-hand  side-  You 
may  have  to  do  a  tiny  bit  of  filing  or 
trimming  on  the  circuit  board  to  have 
it  fit  in  the  enclosure  I  have  chr^scn.  Be 
sure  not  lo  damage  the  circuit  board 
traces  if  you  do  thib.  Since  the  enclo- 
sure is  black,  I  printed  white  text  on  a 
black  background  from  the  Paint  pro« 
gram  onto  the  labels.  I  think  it  looks 
nice! 

Follow  the  included  instructions  for 
calibration  and  setup  and  you  should 
be  set!  There  is  a  driver  available  to 
use  the  FODTrack  interface  with 
WISP.  There  may  be  other  drivers  as 
well.  1  use  the  FODTrack  program  that 
comes  with  the  package.  It  is  easy  to 


Fig.  L  This  circuit  is  not  wo  difficuh  to  wire  point-to-poinL 
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Ham  Mall 

The  world's  largest  internei  store  dedicated  to  Ham  Radio! 

www.HamMall.com 

This  !S  the  intenicl  store  that  has  it  all!  Open  7  days  per  week  -  24  hours  per 
day.  Browse  through  our  catalog  viewing  pictures, descriptions,  accessories, 
and  our  low  prices.  If  you  are  looking  for  a  hard  to  lind  item.  Email  us  at 
BiIl@HamMaDxom,  and  we  will  try  to  locate  it  for  you, 

Check  out  all  we  offer! 

Call  Wall      QSL  Manager  Listing      News,  Announcements  and  Specials 
Ham-to-Ham  Discussion  Groups    Harn  Shack  Photos 

Visa/MasterCard  accepted  on  line.  Free  shipping  in  continental  US  on  all  orders  over  $100- 

When  in  Seattle  visit  us  at: 

Radio  Depoi,  Suite  176,  5963  Corson  Ave.,  So.  Seanle.  WA  98108 
Phone  (206)  763-2936      Fax  (206)  763-4 1 72 
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S^'l«^  t5M^»M,  4aM.«l|lor  lEOW 
nrapnttert  and  CotnUrwrs  up  to  2KW 


The  Holidays  are  almost  upon  us! 
Call  Evelyn  Garrison  at  425-557-961 1  to  get  yoiir  ad  in  tfie  December  issue. 


Chelsea  Clock 

Clockmakers  since  1897 

The  choice  of  The  Coast 

Guard  Foundation. 

Quartz  Clock 
4"  Dial 


Beautifully  hand-polished. 

Stamped  brass  case  and 
bezel. 

Curved  glass  cTystat. 

Wall  or  bulkhead  mounting. 

Made  so  well  they  last  from 
generation  to  generation! 

Order  this  month  and  save 
$20! 

Your  price  $75 

Omega  Sates 

RO.  Box  376 

Jaffrey  NH  03452 

1  -800-467-7237 


If  you're  a  No- 
Code  Tech,  and 
you're  having  fun 
operating,  tell  us 
atKJut  it!  Other  No- 
Code  Techs  will 
enjoy  reading 
about  your  adven- 
tures in  ham  ra- 
dio—^and  we'll  pay 
you  for  your  ar- 
ticles. Yes,  lots  of 
nice  clear  photos, 
please.  Call  Joyce 
Sawtells  at  800- 
274-7373  to  get 
a  copy  of  "How 
to  Write  for  73 
Magazine." 
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Table  L  Parts  lisL 

use  and  free!  I  also  use  FODTrack  for 
Doppler  compensation,  but  that  is  an- 
other story. 
Hope  to  hear  you  on  the  birds! 


SAVE  47%! 

on  12  months  of  7S 

Only  $24.97 

Gall  800-274-7373 
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Gerald  R,  Brown  K50E 
Houston  TX 


What  IS  an  EasySat,  Anyway? 


Now  you  know. 


With  all  the  press  about  tlie  latest  stnd  greatest  satellite,  AO-40,  many  people  forget  that 
we  have  a  fleet  of  lesser,  yet  perfectly  workable  and  fun.  Low  Earth  Orbii  (LEO)  ''EasySats/' 


here  have  been  numerous  ar- 
ticles —  for  decades  —  extol- 


ing  the  ease  of  gelling  on  the 
"EasySats/'  Why  then  don't  more 
amateors  try  them?  They  truly  can  be 
**easy/'  when  you  know  four  critical 
things:  (1)  what  frequencies  and  modes 
to  use;  (2)  how  to  make  a  QSO;  (3) 
when  thev  are  overhead;  and  (4)  where 


they    are.    Now    that    seems    simple 

enough,  but  it  takes  a  little  work  and  it 
taiccs  a  little  practice  —  hul  not  too 
much.  This  article  supplies  you  with 
some  of  the  basics,  and  the  Sources  al 
the  end  provides  some  excellent  refer- 
ences, both  in  print  and  via  the  Internet, 
for  Ijnding  operating  frequencies  and 
practical  tips  for  successful  operation. 


RS-12/15aRS-16 


UO-11 


UO-22  &  KO-25 


UO-14 


FO-20  &  FO-29 


Fig.  L  Some  of  the  currem  "fleet''  of  amateur  satellites  you  can  work  with  simple 

equipment  and  antennas  {not  to  scale  I 


What  and  hcivv 

First,  let's  agree  on  what  an  "Easy- 
Sat"  is  and  how  to  work  one.  Gener- 
ally, an  "EasySat''  is  defined  as  one  an 
amateur  radio  operator  can  work  with 
equipment  aheady  owned.  After  all, 
what  could  be  easier  than  just  learning 
a  new  mode  with  the  equipment  you 
aie  already  familiar  with  and  have  in 
front  of  you?  For  example,  my  first 
satellite  QSO  was  made  using  my  HF 
radio  in  "split*'  mode  —  just  like 
working  DX  on  40  meters.  It  was  on 
RS'12,  using  15  meters  for  the  ujilink 
and  10  nieteri>  for  the  downlink.  Un- 
fortunately, the  days  of  HF  satellites 
are  quickly  drawing  to  an  end,  as  most 
of  the  satellite  activity  is  now  on  VHF 
—  and  above  —  frequencies.  Even  if 
all  you  have  is  a  2-incler  FM  radio, 
you  slill  have  tlie  ability  to  work  an 
EasySat:  the  International  Space  Sta- 
tion (ISS),  The  ISS  has  both  packet 
and  voice  capabilities  on  2  meters.  Oh, 
and  APRS,  too! 

The  next  class  of  satellites  easily 
workable  witli  typical  shack  hardwai"e 
are  LEOs  operating  witii  2-meter  up- 
links and  70cm  downlinks,  both  FM 
Currently  the  "fleet"  consists  of  r?vo 
birds":  AO-27  and  UO-14.  Many 
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Fig,  2*  The  author's  QSL  card  from  a  2* 
meter  QSO  with  Susan  Helms  (NAISS) 
aboard  rite  Inteniational  Space  Station 
earlier  this  vean 


people  work  these  salellites  with  HT's 
and  mobile  FM  radios  - —  e\  en  while 
driving.  These  are  without  a  doubt  the 
most  easily  accessible  and  popular  sat- 
ellites today.  Many  operators  lake  an 
HT  wiih  Ihem  when  ihey  go  fishing  or 
camping,  even  boating  or  on  a  cruise, 
and  give  other  operators  the  chance  to 
work  rare  grid  squares.  VUCC  is  alive 
and  w^ll  on  the  satellites.  One  impor- 
tant point:  UO-14  is  much  easier  to 
hear  than  AO-27,  and  ihos  can  be  ex- 
ti"emely  crowded  (compelitive!)  at 
times,  so  weekday  morning  passes  are 
highly  recommended  for  beginners. 
Listening  first  for  a  tew  passes  is  also 
recommended  to  get  the  feel  for  the  ac- 
tion —  it  can  be  tast  and  furious.  Make 
your  calls  by  **lai1 -ending"  another 
QSO,  and  make  ii  lasL 
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Fig.  i.  UO'22  ope  nil  ion  using  WISP  PacSai  aofiware. 


If  you  have  V/UHF  FM  capability 
and  have  a  digital  bent,  then  maybe 
packet  satellites  will  interest  you. 
There  are  currently  two  packet  satel- 
lites (pacsals)  operating  at  9600  baud 
that  are  relatively  easy  to  work:  UO-22 
and  KO'25.  The  onlv  difference  from 
terrestrial  packet,  odier  than  being  at 
9600  baud  and  not  1200  baud,  is  the 
special  pacsat  software  required.  Of 
course,  a   9600  baud   TNC   (or  PC 


soundcard  TNC  program)  is  required. 
The  PB  (DOS)  or  WISP  (Windows 
PC)  software  available  from  AMSAT 
handles  all  the  solLware  routines  auto- 
matically, from  tracking  the  satellites 
to  downloading  messages,  and  con- 
necting to  the  saielliie  for  upload  of 
any  messages,  pictures,  whatever  Full, 
unattended  station  operation  is  pos- 
sible, and  you  can  try  the  software 
out  for  free*  Most  modern  dual-band 


Photo  A.  Using  an  HTand  an  Arrow  Antenna  to  work  the  FM  EasySats,  ZFIDH  (VA3DH)  is  on  a  submarine  deck  in  the  Caribbean  and 
G3VZV  is  on  a  sailboat  in  the  Mediterranean.  I  told  yon  it  wasfitn! 
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.'^J 


1- 


V>  -T  ^  ^ 


KKS0O/U5BTS   248.509*    31,^*   1341.959   -5402 


HoKt  Sat 


Ati2S.SSB^     tnntim.SBZ'U     fttt:       7W.232     He^^:     68185     PlifisM.9     «odi 


Fijf.  4.  Tracking  satellite  passes  using  AMSAT's  InstantTrack 


mobile  radios  have  full  9600  baud  ca- 
pabilily  buill-in.  Also  see  the  Soutx:es 
for  references  to  infonriatjon  about 
some  of  the  older  1200  baud  digital 
sateliites  such  as  UO*ll  and  the 
ASTARS  program. 

The  next-easiest  satellite  class  are 
those  that  have  l-meier  SSB/CW  up- 
link and  I O-meter  downlink:  RS-12/13 
and  RS-15.  If  you  have  a  radio  with  2- 
meter  SSB/CW  capability,  this  mode  is 


still  easily  workable  in  "spill"  fashion 
as  1  noted  above.  It  helps  to  be  able  to 
hear  your  downlink,  but  it  is  not  criti- 
cal at  these  frequencies.  RS-12  h  quite 
easy  to  hear  and  work.  Typical  stations 
use  a  dipole  on  10  meters  to  receive 
the  signals  and  a  2-mcter  ground  plane 
or  J-pok  antenna  with  10-50  W  uplink 
power  Late-model  mobile  radios  like 
the  FT- 100,  FT-817.  and  IC-706  are 
often  heard  on  this  satellite,  RS- 12  can 
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Fiy*  5.  Plotting  future  satellite  passes  using  WinOrbir. 


HamCall^'^  CD-ROM 

U,S- S  International  -  Over  1.63  million  listings 


f^    We  make  a  new  HamCatl  every 
month!  Clearly ^  ^he  most 
current  and  compieie 
CD-ROM  avaitabie. 

Latest  Features 

D^oosafDflland  oolOf  of  data  displsf . 
Displays  flag  and  map  for  eacti  coLmtry. 

Shows  CO,  mi  zon«.  and  contir>enL 
History  list  shows  each  oafi^Lgn  enrer&d. 

Prim  •labels  in  a  variety  of  lormats. 

VJ€W&  search  interests  of  39,000  hams. 

Search  for  ctub,  military,  vanity,  silanlkoys, 

name,  address,  and  mora. 

0  ver  1 ,  63 1 .  000  U ,  S ,  a  nd  I  ntem  at  ionallisl  ings.  1 28 ,  QOO 
e-m  a  II  addresses ,  4 ,0O0  plnoios  a  nd  Q  S  L  cards,  37,000 
vanfty  calls,  and  SO. 000  references  to  QSL  managers. 

Show$paih  distance  Abearing. 

Precise  lai  ii  ude^longitude  for  over  90%  of  addresses. 

JHam  C  a  Ih^  $50  OO .  «nc9  uded  is  6  months  1  rae  access  to 

ouf  HamCtfH  Iriief rtat  Service  -  request  wtvn  ordering- 

7.5' X  8*.  blue  wrttiyelkjw  letters  S5Q0»  $3  shipping. 
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We  pay  $CASH$ 
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for  articles! 

SEND  FOR  "HOW  TO  WRITE  FOR  73^' 

70  Hancock  Rtl.,  Peterborough,  NH  03458 

or  call 

800-274-7373 


GORDON  WEST 

HAM  TES^T  PRE1»  TAPES 
BOOKS    SOFTWARE   VIDEOS 


Prepare  for  your  ham  te5jt  with  '*Gordo** 
WB6NOA  as  your  per!jOiiul  instructor. 

•  THE  NEW  THEORY  on  audio  cassettes 

No-Code  TechniciaiQ  (4  tapes) .,..$19.95 

General  Class  (4  tapes) Si9,95 

Amateur  Exira  Class  (4  tapes)  .„„»„$ 1 9.95 

•  THE  CODE  on  audio  cassetiet 

Learning  CW  (0-7wpm  6  lapesj ^29.95 

Speed  Builcicr  (5-  I6wpm  6  tapes  J  .  S29.95 
Speed  Builder  n0-28wpni  6  tapes).  S29,95 

•  NEW  STTJDY  MANUALS  by  -Gordo-- 

No-CiKle  Technician  (Elenieiit  2)  ,.  $1 1 .95 

General  Class  (Ekment  5) ., ,».,  SI 2.95 

Extra  Class  (Element  4) $14.95 

•  PC  SOFTWARE  with  study  manuals 

No  Code  Technician  {Element  2)  ,...$34,95 
Tech/Tech+/Gen.  (+  Code,  Wind*>ws)$49.95 
General  Class  (3+Code,  Wlndovis).  $34.95 
Extra  Class  (4  +  Code,  Windims)..  $34.95 
Ham  Operator  (Tech.-Exlra  +  CiKie)  $59.95 
Morse  SoHware  Only  .„..„.„,...... Si3.95 

•  VIPEO  VHS  with  smdy  manual 

NO'Code  Tech  Video  Course,,..,,......  S3L95 

Add  $5.00vf)ippirtg  )st  item,  30ejch  additiooa] 

Priority  Mail  2-3  day  senioe  avaitabic 
VISA.  Maslcficard.  Discover.  &  AM£X  Accepted 

W5YI  Group 

P.O.  Box  565101  •  Dallas  TX  75356 
1*800-669-9594 
www.w5yi.ori; 
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Photo  B.  V/UHF  sareHite  antennas  on  the  rooftops  at  K04MA  and  KD9KC. 


operate  with  other  uplink/downliiik 
combinations,  iticiuding  multiple  up- 
links or  multiple  downlinks  al  times. 
XMien  this  solar  cycle  wanes,  perhaps 
the  controllers  will  return  it  to  simuUa- 
neous  2- meter  and  15-meici  uplinks. 
In  that  mode,  CW  wm  very  popular. 
RS-15  is  a  difficuU  sutcllite  to  work, 
requiring  significant  uplink  powder  and 
a  very  good  receive  system  —  thus  is 
lightly  used. 

Finally,  the  last  class  of  Easy  Sat 
LEO.  Lhe  SSB/CW  birds  FO-20  and 
FO-29.  These  really  are  the  ultimate 
LEOs,  but  are  really  more  like 
"InlemicdiaieSals^'  than  EasvSats.  Both 
of  these  satelhic^  also  use  2  meters  for 
the  uplink  and  70cm  for  the  downlink. 
but  full-duplex  operation  is  generally 
required  due  to  the  high  Doppler  shift 
of  the  signals.  These  satellites  have  ex- 
cellent audio  characteristics  and  have 
100-kHz-wide  pass  bands  —  alio  wing 
many  simultaneous  conversations  for 
10  to  13  minutes  at  a  time.  Roundtable 
discussions  with  3,  4.  or  5  operators 
are  not  uncommon.  Radios  such  as 
the  Fr-7 26/736/847.  TS-790/20(K),  IC- 
820Hy821H/910H,    and    older    pairs 


WANTED 

Fun,  easy  to  build  projects 

for  publication  in  73, 

For  more  Info,  write  to: 

Joyce  Sawteile. 
73  Amateur  Radio  Today, 

70  Hancock  Road 
Peterborough  HH  03458. 


such  as  the  IC-27 1/471  are  typical  iy 
used  along  with  beam  antennas  con- 
irollablc  in  both  azimuth  and  eleva- 
tion- Antennas  Tor  these  satellites 
range  from  simple  omnidirectional 
antennas  like  eggbcaters  to  lhe  big 
"OSCAR-class"  seUips, 

When  and  where 

Now  that  you  have  an  understanding 
(and  lots  of  references  for  further  in- 
formation) of  what  satellites  might  be 
easv  to  work  and  how  to  work  them. 
let's  move  on  to  the  other  two  critic  a! 
items:  when  and  where  to  tlnd  them. 
Fortunately,  both  of  these  questions 
can  be  answered  with  the  convenient 
computer-based  tracking  tools  avail- 
able today.  Modern  personal  comput- 
ers handle  with  ease  the  calculations 
necessary  to  predict  and  plot  the  orbits 
of  the  amateur  satellites.  Software  is 
available  for  DOS,  Windows,  Mac, 
CE,  Linux,  etc.  I  often  use  a  Palm  PDA 
(personal  digital  assistant)  when  mo- 
bile/portable  to  track  the  satellites. 
Real-time  tracking  tools  are  even 
available  as  Wcb-enabled  screens  over 
the  Internet. 

Maybe  **easy''  has  always  been  a 
stretch,  as  it  is  a  lot  of  new  in  formation 
to  the  uninitiated.  But,  it  can  be 
handled  a  little  at  a  time  and  soon  be- 
comes second  natnrc.  I  encourase  vou 
to  read  further,  ask  questions  at  a  local 
club  meeting,  or  see  if  vou  can  find  a 
satellite  '^Blmer'*  to  help  you  learn  and 
to  join  in  on  the  fun. 

Sources 

In  Print: 


The  ARRL  Handbook  For  Radio 
Amateurs,  The  American  Radu>  Relay 

League 

The  Radio  Amateur's  Satellite  Hand- 
book M,  Davidoff  K2UBC  (available 
from  both  AMS AT  &  ARRU 

On  the  Web: 

The  first  place  to  stop,  AMSAT-NA: 
lhtlp://w\vw.am  sat.org/] 

FAQ  and  inuoductory  articles  (be 
sure  to  re  ail  Working  The  Easy  Sats  by 
WA4YMZ):  f http://www.amsat.org/ 
amsat/intro/faqs.htmlj 

Software:  [hitp;//w^\vw.amsat.org/ 
amsat/ftpsoft.himll 

El jners:  I hiip://w  vv w,ana$at. org/amsat/ 
fieldops/AAC.htmll 

Nets;  [http://w^ww.anisat.org/am^at/ 
aclivity.html] 

The  ISS  APRS  map  of  stations 
(cool!):  [http://www,ariss-net/] 

Home-brew  handheld  antenna:  thttp:// 
xelmex.gq.nii/1 

Home-brew  antennas:  [hitpi/Zmem- 
bers,aol.coni/k5oe] 

Mobile  operation:  lhttp://members. 
aoLcom/dquaglian  a/beg  innerJitml] 

Portable  operation:  f http://www.qsL 
net/w^bSerj/l 

APRS  Satellite  Tracking  and  Re- 
porting System:  [hitp://web.usna.navy, 
mi  l/'*bmninga/astars.htmll 

Amateur  radio  on  the  ISS:  [htip:// 
www.racxa/ariss.hlm] 

RS-12/13  FAQ:  |http://www.qsl.net/ 
ac5dk/rsI2i3/rsl2i3Juml] 

AO-27:  [http://www.amsaLorg/ 

amsal/sats/n7hpr/ao27,html] 

UO*  14:  [hltp://w  w w.ee.surrey.ac.uk/ 
CSER/UOSAT/missionH/uosat3.htJiil] 

UO-11  News  from  G3CWV:  [http:// 
www.users.zetoet.co.uk/clivew/ 
index,  html 

UO-22:  [http://ww*w\amsat.org/amsai/ 
sais/n7hpr/uo22_kd2  ,htnil] 

On-line  satellite  tracking:  fhttp:// 
liftoff.msfc.nasa.gov/RealTime/ 
JTrack/] 

On-line  satellite  tracking:  Ihttp:// 
www,heavcns-abovexom/] 

On  the  Air: 

The  AMS  AT  HF  Net:  Sunday  1900 
UTC,  14.282  MHz. 

The  Houston  .AMS AT  Net:  Tuesday 
2000  local  time  (0200  UTC  Wed.), 
145  190  MHz  (PL  123.0);  also  broad- 
cast live  via  the  Internet  at  [www. 
amsatnel^comj* 
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Bob  Bruninga  WB4APR 

US  Naval  Academy  Sateilile  Lab 

590  Holloway  Rd. 

Annapolis  MD  21402 


The  PCSat  APRS  Satellite 


More  fun  on  the  horizon  ... 


If  all  went  well,  in  September  2001,  the  amateur  satellite  community  gained  another 
amateur  satellite.  Named  by  the  students  as  PCSat,  for  Prototype  Communications 
Satellite,  this  satellite  should  offer  handheld  communications  capability  to  amateur 
radio  travelers  anywhere  worldwide. 


The  downlink  from  PCSat  will 
be  fed  into  the  Internet  for  live 
worldwide  distribution  of  data. 
A  unique  feature  of  PCSat  is  that  it 
contains  no  computer  The  entire  telem- 
etry and  command/conti^ol  system  was 
built  from  an  off-the-shelf  Kantronics 
PK-96 1 2Plus  TNG. 

Just  like  its  smaller  cousin,  die  KPC- 
3plus,  tlie  9612+  TNC  gives  Telemetry, 
Beacon.  GPS,  and  communications  ca- 
pability including  a  digipeater  and  4- 
channel  command/control  channel  as 
well.  We  modified  our  TNC  to  gain  a 


total  of  16  telemetry  channels  and  10 
command  I/O  bits.  The  96124-  TNG 
adds  a  second  comm  port  to  the  TNG, 
offering  one  port  at  1200  and  the  other 
at  9600  baud.  We  modified  it  for  a  total 
of  8  configurable  command  or  I/O  bits, 
four  ON/OFF  command  bits,  and  one 
input  bit.  Because  of  the  added  9600 
baud  comm  port,  the  KPC-96]  2+  TNC 
was  designed  into  the  final  PCSat  de- 
sign- PCSat  is  just  one  of  a  possible 
constellation  of  student-built  satellites 
supporting  die  ASTARS  Mission  all 
based  on  using  AX.25  TNGs  in  orbit. 


The  ASTARS  Mission 

The  ASTAJRS  Mission  is  a  generic 
mission  (supported  by  any  TNC  in  or- 
bit) to  provide  real-time  message,  po- 
sition, and  status  relay  via  satellite  to 
a  worldwide  Internet- linked  amateur  ra- 
dio tracking  system.  Any  amateur  or  uni- 
versity pay  load  can  support  this  mission 
by  simply  enabling  the  DIGIPEAT-ON 
function  in  any  AX.25-compatible  tran- 
sponder (TNG).  The  users  of  such  a  re- 
lay system  can  be  boats  at  sea,  remote 
environmental  sensors,  cross-country 


Photo  A*  The  KPC-B-^-  TNC  that  can  serve  as  the  basis  for  a  satel- 
lite design.  For  PCSat  we  used  the  dual  port  KPC-96I2-\-  to  gain 
an  additional  receive  channel 


Photo  B.  Personal  Communicatiofis  SateUite  (PCSat)  with  antennas. 
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Photo  C  Personal  Coinmamcations  Satellite,  PCScit  and  design 
team. 


Photo  D,  Ckas  Richard  W4HFZ's  mobile  APRS  smellite  capabil- 
ity (including  HFl  With  an  APRS  satellite,  he  can  send  anil  receive 
brief  text  messages  anywhere  on  the  planet  a  few  times  a  day. 


travelers,  expeditions,  school  projects, 
or  any  other  travelers  who  are  far  from 
any  existing  APRS  terrestrial  tracking 
infrastructure. 

The  satellite  downlinks  from  such 
travelers  or  remote  sites  are  fed  into 
the  existing  worldwide  Internet- linked 
ground  system  by  a  few  permanent 
ground  stations.  These  APRS  satellites 
would  join  our  own  PCSat  and  other 
university-built  small  satellites  to  pro- 
vide connectivity  to  everyone  involved 
in  this  mission  whose  birds  were  not 
locally  in  view. 

The  space  segment  of  PCSat/ 
ASTARS  has  been  demonstrated  a  num- 
ber of  times  in  space  via  MIR  school 
tests,  tlie  shuttle  SAREX,  the  SPRE 
mission,  AO-16,  UO-22,  and  more  re- 
cently SUNSAT  and  ISS.  Full  details 
of  the  PCSat  mission  can  be  found  at 
[http://web.usna.navy.mil/-bruninga/ 
pcsat.html]  and  [http://web.usna.navy. 
mi  IZ-'bruninga/as  tars, html]. 

Although  the  Naval  Academy  has 
been  in  dialog  with  a  number  of  other 
satellite  owners  and  designers  over  the 
last  7  years  to  accommodate  these  con- 
cepts into  their  designs  as  well 
(SAREX,  SPRE,  MfR,  ASUsat,  UO- 
22,  and  SUNSAT),  PCSat  will  be  the 
first  satellite  designed  with  APRS  UI 
digtpeating  as  the  primary  mission, 
with  these  objectives: 

(1 )  Handheld/mobile  live  digital  track- 
ing and  conmiunications  in  footprint, 

(2)  Worldwide  handheld  and  mo- 
bile   position   and   status   reporting 
(via  Internet)- 
34  73  Amateur  Radio  Today  •  November  2001 


(3)  Handheld  and  mobile  message 
upUnk  to  satellite  (then  to  Internet), 

(4)  Handheld  and  mobile  message 
downhnk/delivery  from  Internet. 

(5)  Nationwide  bulletin  delivery. 

(6)  Low-power  GPS  tracking  of 
buoys,  telemetry  devices,  wildUfe,  etc. 

(7)  Other  UI  digipcaling  apphcations. 

(8)  Worldwide  one-line  E- mailing. 

(9)  School  demonstrations  and  satel- 
lite lab  activities. 

All  of  these  mission  objectives  can 
be  met  with  just  a  simple  hardware 
TNC  on  orbit  acting  as  a  UI  digipeater. 
Also,  with  the  sophistication  and 
added  I/O  of  recent  TNCs  designed  for 
APRS,  the  TNC  itself  can  be  the  com- 
mand and  control  system.  Thus  no  addi- 
tional on-orbit  CPUs  are  required,  Not 
only  is  the  satellite  hardware  simple,  but 
it  can  be  reproduced  by  other  satellite 
builders  to  help  form  a  constellation  of 
these  relay  sateUites,  all  operating  on  the 
same  frequency  to  give  mobile  users  ex- 
tended access  beyond  what  is  possible 
with  one  satellite  alone.  This  concept  of 
a  Builders'  Chaimel  for  siinilar-mission 
spacecraft  was  presented  at  last  yeaj 's 
AMS AT  Symposium.' 

Background  to  the  mobile  satellite 
need 

Modern  technology  is  on  the  move. 
Satellite  wireless  is  the  leading  edge  of 
technology.  In  the  amateur  satellite  pro- 
gram, it  should  be  a  majoi-  driver  for  fu- 
ture amateur  satellite  missions.  In  just 
the  last  year,  there  have  been  many  hints 


at  the  future  of  ainatein^  mobile  and 
handheld  satellite  commuhications: 

(1)  Growing  popularity  of  UI 
digipcaling  via  MIR  through  1999, 

(2)  Continuing  high  popularity  of 
AO-27  for  handheld  FM  voice  com- 
munications. 

(3)  Activation  of  UO-14  for  FM 
voice  repeater  mode  in  February  2000 

(4)  Experimental  UI  digipeating  via 
the  UO-22  satellite. 

(5)  FM  voice  repeating  via  SUNSAT 
SO-35  throughout  1999. 

(6)  Recent  activation  of  SUNSAT 
SO-35  for  UI  and  APRS. 

(7)  Recent  introduction  of  new  TNC/ 
radios  (Kenwood  and  Alinco). 

(8)  Dayton  2000  inti"oduction  of  the 
upgraded  Kenwood  TH-D7  data  HT! 

The  potential  of  two-way  satellite 
handheld  text  messaging  (national  pag- 
ing) was  serendipitousty  demonstrated  at 
tlie  Dayton  Hamvention  during  a  park- 
ing lot  demo  of  the  SUNSAT  downlink. 
Due  to  a  scheduling  error,  there  was  no 
success  at  the  expected  time,  so  the  HT 
was  placed  in  a  pants  p(x;ket  and  forgot- 
ten. Bui  minutes  later,  the  telltale  beep- 
ing of  the  TH-D7  alerted  me  to  an 
incoming  APRS  message;  on  inspection, 
it  turned  out  to  be  a  bulletin  from 
SUNSAT  Thus,  amateur  sale  hi  te  mes- 
sage delivery  to  an  unattended  obscured 
handheld  transceiver  was  demonstrated. 

ASTARS 

To  distinguish  this  APRS  satellite  com- 
municadons  system  from  its  terrestrial 


counteqjarl,  the  space  segiiicni  is 
called  ASTARS  for  APRS  Satellite 
Trackiiig  and  Reporting  System. 
This  has  evolved  through  a  number 
of  existing  and  previous  saielliie 
coTnmunicaiions  experiments.  First 
was  1200-baud  PSK  ASTARS.  which 
was  called  TRAKXET-  at  the  1998 
and  '99  AMSAT  conferences  using 
A016,  LO-19,  and  10-26.  It  is  a  very 
viable  capability  for  stations  with  PSK 
TNCs  or  using  more  recent  soundcard 
tnodem  uplink  capability.^  But  it  never 
became  popular  due  to  the  rarity  of 
PSK  moderns  among  most  amateur 
satellite  operators. 

Satellite  ])acket  experiments  using 
1200-haud  AFSK  ASTARS.  however, 
which  any  TNC  can  do.  were  demon- 
strated man)  limes  during  experiments 
with  the  space  station  M/i?^  packet  sys- 
tem and  SAREX-^  Tliese  experiments 
cuhninated  in  the  June  1999  weeklone 
experiment  via  MIR  that  used  the  new 
Kenwood  TH-D7  handheld  with  built- 
in  1200  and  9600  baud  TNCs  to  dem- 
onstrate two-way  self-contained  APRS  ^ 


communications  via  MIR  at  1200 
baud.  During  this  lest,*  over  55  sta- 
tions  conducted  2 -way  HT  message 
communications. 

Recently,  experiments  have  been 
conducted  with  9ft00-haud  ASTARS 
using  UO-22  and  SUNSAT  and  the 
new  Kenuood  12 00/9 600- baud  APRS 
data  mobile  radio,  the  TM-D700A/ 
This  dual-band  data  radio  uith  built-in 
TNCs  and  front  panel  APRS  displays 
made  it  possible  to  send  and  receive 
the  very  short  APRS-style  communi- 
cations via  any  9600-baud  PACSAT 
tliat  is  digipcat-enabled  (UO-22).  Thus, 
the  TM-D700  radio  is  an  off-the-shelf 
satellite  data  terminal  ready  for 
ASTARS:  it  needs  no  PC  or  other  ac- 
cessory. Kenwood  also  followed  suit 
with  9600  baud  upgrades  to  the  TH- 
D7(G)  HT  with  its  internal  front  panel 
displays.  Alinco  also  no\^'  sells  another 
integrated  TNC/radio  called  the  DR- 
135,  which  can  also  do  both  1200  and 
9600  baud  built-in,  though  it  needs  an 
external  laptop  to  display  the  APRS 
data. 


The  Internet 

Unlike  previous  amateur  satellite  de- 
signs, APRS  satellites  can  capitalize 
on  the  connect! vitv  of  tiie  Internet  in- 
Stead  of  trying  to  compete  w^ith  it.  The 
Internet  makes  possible  the  linking  to- 
gether of  multiple  disparate  downlink 
sites  which  allows  a  tremendous  gain 
in  reliability  through  space  and  lime 
diversity  reception.  Instead  of  each 
station  requiring  their  own  downlink 
receiver  and  then  only  being  able  to 
hear  packets  within  his  own  footprint, 
the  Internet  allows  a  few  stations, 
called  SAT-gates  (Satellite  Igates)  to 
combine  all  packets  heard  into  the  ex- 
isting worldwide  APRS  infrastructure 
(APRS  Internet)^  for  delivery  to  any 
APRS  operator  anywhere, 

APRS  messages 

For  satellite  operators  unfamiliar 
with  APRS  messages,  it  should  be  un- 
derstood that  an  APRS  message  is  a 
single  LINE  of  text.  Most  messages 
stand  alone,  but  ai^  occasionally  strung 
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Plwio  E.  The  from  panel  of  the  TM-D700  showing  an  incoming 
l5-byte  message  (messages  can  be  longer  up  to  64  bytes). 
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Photo  E  Screenshot  of  mleUife-posifton  display  map. 


together  if  everything  will  nol  Til  on 
one  line.  Photo  E  is  a  photo  of  a  very 
brief  15  byte  message  received  on  the 
TMD7U0  radio.  Messages  from  mo- 
biles are  usually  quite  brieT  as  they 
must  be  entered  on  the  touchlone  pad, 
but  longer  messages  of  up  to  64  bytes 
are  routinely  displayed. 

E-mail 

Similarly,  APRS  can  send  and  re- 
cdve  standard  E-mail  messages  via  ihe 
worldwide  Internet- linked  APRServe 
system.  This  capability  is  limited,  but 
very  useful  The  llrst  Hmitaiion  is  that 
messages  are  only  ONE  LINE  and  the 
one  line  includes  the  full  E-mail  ad- 
dress. This  forces  BREVrrY!  Secondly, 
although  E-mail  can  be  originated  under 
the  control  of  the  ham  sendinu  it,  E- 
mail  replies  back  from  the  Internet 
are  only  allowed  via  special  Igates 
with  operators  who  have  volunteered 
to  screen  such  traffic  for  3rd-party 


legality  prior  to  being  returned  lo  RP* 
Here  is  an  E-mail  transmitted  Irom  my 
D700  mobile  en  route  to  work.  Here  is 
how  it  was  entered  into  the  D700: 

wb4apr@amsat  testing  delivery  via 
pacsat  from  my  van  en  route  to  work. 

Yet,  here  is  how  it  was  received  by 
my  E-mail  system  after  being  S  AT-gaied 
to  APRServe,  and  from  there,  picked  up 
by  tlie  E*mail  Engine  at  WU2Z's  and 
shjpp^  out  as  regular  H-mail: 

Date:  Mon,  7  Feb  2000  07:58:09  - 
0500  (EST) 
From:  WB4APR-9 ©unknown jiel 

To:  wb4apr@amsat,org 
Subject:     APRS     Message     from 
WB4APR-9 

testing  delivery  via  SUNSAT 
from  mv  van  en  route  to  work. 
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Applications 

i 

Usei 

'  Stations 

Hafidtie^lii& 

3 

5 

3 

3 

-6 

Sailboats,  hikers,  wilderness                1 

Mobites 

70 

100 

5 

5 

-^ 

Rempie  Trav^ler^.  boats 

Home  statkjns 

700 

1000 

13 

13 

Nol  intended  lor  uplink 

Network  Statfons 

l-gate  r&ceiver 

7 

5 

Omni  Internet  receive  site 

Message  node 

1     70 

100 

Intemet-to-u&er  uplink  site 

Command  station 

700 

1000 

13 

13 

USNA 

Table  I.  Uplink  power  and  receiver  antenna  gains  for  all  participating  stations  in  the 

ASTARS  system. 
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Message    received    by    MucAPRS 

TGalc  station  WLf2Z 
Located  in  NO  BRUNSWICK,  NJ 
APRS  path  =  WB4APR-9>APK  101, 

SUNSAT*: 

User  ground  station  equipoient 

To  design  an  APRS  saiclliie,  the  link 
budget  and  capabilities  ot  the  users^ 
mobile  staiions  must  be  well  under- 
stood.  Table  1  shows  the  uplink  power 
and  receiver  antenna  gains  lor  all  par- 
ticipating stations  in  the  ASTARS  sys- 
tem. The  column  labeled  Standby 
Receive  Gain  is  for  the  user  who  is  not 
aware  oi\  nor  optimized  for,  satellite 
rece|Ttion.  For  example,  someone  hik- 
ing with  an  HT  in  his  pocket,  or  mo- 
bile parked  under  ti^ees* 

Although  a  wide  variety  of  power  and 
receiver  gains  iu'e  involved,  these  values 
arc  what  form  the  basis  oi'  the  APRS 
satellite  design  and  the  architecture  of 
the  overall  ASTARS  System. 

Requirements/constraints/design 
drivers 

To  design  a  satellite  to  meet  the  HT/ 
mobile  communications  objective  and 
the  Internet  links  as  well  there  are  a 
number  of  factors  involved  in  selecting 
the  frequency  band,  antenna  tspes.  and 
baud  rates  for  each  of  the  mission  ob- 
jectives. First,  there  are  a  number  of 
boundaiy  conditions  or  assumptions: 

(1)  Oplimum  ALOHA  channel  clTi- 
ciency  is  about  20%  due  to  collisions. 

(2)  VHF  links  have  a  9  dB  advantage 
over  UHF  links  (omni  to  omni), 

(3)  1200^baud  AFSK  has  a  7  dB  ad- 
vantage (measured)  over  96Q0  baud 
FSK, 


(4)  T/R  delays  render  9600  only 
twice  as  fast  as  1200  for  APRS  bursts. 

(5)  UHF  uplinks  require  wideband  sat- 
ellite receivei^  to  avoid  Doppler  (-4  dB). 

(6)  UHF  downlinks  require  user- 
tuning  during  pass  (not  desired). 

WilJi  these  design  drivers  as  a  guide, 
the  following  are  some  of  the  first-or- 
der alignments  of  requirements  to  haid- 
ware.  From  these,  then,  the  optimum 
trade-offs  were  made  to  arrive  at  the 
final  PC  Sat  design, 

(1)  MSG  delivery  to  HT  in  Standby 
requires  best  possible  downlink  (1200- 
baud  VHF).  Igate  uplink  is  relatively 
unconstrained. 

(2)  MSG  receipt  from  HT  requires 
best  possible  uphnk  (1 200-baud  VHF). 

(3)  Downlink  to  Internet  is  relatively 
unconstrained. 

(4)  Continentwide  Bulletin  DeMvery 
requires  existing  144.39  over  USA  and 
1200  baud.  The  same  for  Europe  will 
requiie  a  common  European  frequency, 
too. 

(5)  HT/mobile  real-time  messaging 
requires  same  up/downlink  and  baud 
rates. 

(6)  GPS  HT/mobile  tracking  is 
relatively  unconstrained 

(7)  Low-power  GPS  tracking  de- 
vices require  best  upHnk  (1200-baud 
VHF)  and  the  uplink  must  not  be  used 
by  any  other  satellite  uplinks  to  avoid 
unintentional  interference  to  other 
systems. 

(8)  Other  Ul  digipealing  applica- 
tions should  be  crossband  full  duplex 
and  should  use  same  up/downlink 
baud  rates. 

(9)  Multiple  uphnk  receivers  to 
minimize  collisions  is  desired. 


145.825 
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1200  BAUD 


9600  BAUD 


KPC-9612#1 


KPC-9612#2 


VHF-2 
COMMAND 

UHF-2 
COMMAND 


1200  BAUD 


9600  BAUD 


(10)  Synchronizing  of  same-band 
downlink  transmissions  is  desired  to 
maximize  the  available  half-duplex 
satellite  recei  ve  time. 

(11)  Redundancy  and  backups  are 
desired. 

(12)  Bundling  of  packets  in  bursts 
amortizes  individual  TX  delays. 

(13)  UHF  downlinks  are  of  little  value 
due  to  poor  link  budget  and  Doppler. 

(14)  The  KJSS  principle  should 
reign  (Keep  it  Simple,  Stupid!). 

Hardware  aligimieiit 
and  requirements 

Using  the  above  criteria,  PCSat  was 
designed  around  two  KPC-9612+  dual 
port  TNCs.  These  TNCs  have  all  the 
latest  APRS  generic  digipeating  ad- 
vantages and  can  even  cross  route 
packets  between  ports.  By  using  stan- 
dard off-the-shelf  TNC  hardware  and 
FIRMWARE,  on-orbit  risk  was  mini- 
mized due  to  the  track  record  of  thou- 
sands of  identical  hardware  in  use  all 
across  the  country  for  terrestrial 
APRS.  Thus,  the  fimiwai^e  is  proven. 

Each  dual-port  KPC-9612+  can 
cross-relay  from  either  of  its  two  in- 
puts  to  its  two  outputs-  With  only  two 
transmitters  on  VHF  for  best  downlink 
budget,  PCSat  outputs  both  the  1200- 
and  9600-baud  channels  to  the  same 
transmitter,  one  for  each  TNC  as 
shown  in  Fig.  1,  PCSat  uses  a  single 
VHF  half-duplex  channel  in  the  ITU 
satellite  sub  band  for  its  primary  uplink 
and  downhnk,  and  one  other  unpub- 
lished VHF  uplink.  Similarly,  there  are 
one  published  and  one  unpubhshed 
UHF  uplink.  For  the  unique  APRS 

paging  downlink 
over  North  Amer- 
ica, PCSat  uses  the 
dedicated  144.39 
assignment  to  be 
able  to  send  ur- 
gent messages  from 
the  satellite  to 
travelers  at  any 
time  who  may 
only  be  monitor- 
ing the  terrestrial 
APRS  channel 
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Fig.  L  The  communications  core  of  PCSat  is  a  pair  of  Kantronics 
KPC-9612^  TNCs.  Top:  Standard  user  commMmcations.  UHF-1 
is  435,250.  Bottom:  Command  and  downlink  paging. 


Failsafe  reset 
To  recover  from 


a  lockup  condition  in  these  commer- 
cial off-the-shelf  TNCs,  PCSat  uses 
tlnee  methods  of  hardware  resets  back 
to  launch  defaults.  First,  each  TNC  has 
a  failsafe  RESET  circuit  that  monitors 
the  PTT  of  each  TNC;  as  long  as  a 
transition  occurs  at  least  once  a 
minute,  then  the  TNC  is  assumed  to  be 
operating  correctly  and  the  TNC  re- 
mains powered  up.  If  there  are  no 
transmissions  for  over  I  minute,  then  a 
one-shot  timer  removes  power  from 
the  TNC  for  1  second  to  allow  for  a 
complete  power-up  reset  of  the  TNC. 

Second,  there  is  a  72-hour  failsafe 
reset  circuit  that  will  reset  both  TNCs 
unless  the  counter  is  cleared  by  com- 
mand from  the  ground  at  least  once  ev- 
ery 3  days.  Third,  a  command  bit  in 
each  TNC  can  be  commanded  to  reset 
the  other  TNC, 

Telemetry 

Back  in  1995  we  defined  the  APRS 
five  channel  telemetry  foniiat  tliat 
Kantronics  subsequently  has  added  to 
their  ''plus"  TNCs.  To  make  this  usable 
on  our  satellite,  the  PCSat  team  added 
a  I6-channcl-to-four  hardware  muhi- 
plexer  to  allow  telemetry  to  read  as 
many  as  16  values  transmitted  in  four 
consecutive  telemetry  packets. 


Link  budget 

The  primary  driver  of  this  APRS  sat- 
elhte  design  was  to  deliver  messages 
to  handhelds  and  mobiles  with  only 
whip  antennas.  For  this,  the  downlink 
needed  to  be  at  least  12  dB  stronger 
than  most  existing  digital  satellites. 
PCSat  accomphshes  this  by  taking  ad- 
vantage of  the  9  dB  link  improvement 
of  2  meters  compared  to  70cm  and  by 
using  a  2  watt  ti'ansmilter.  Further, 
PCSat  operates  at  a  tow  transmit  duty 
cycle  unhke  naost  existing  PACSAT, 
because  the  amateur  satellite  popula- 
tion covers  only  10%  of  the  earth's 
surface,  and  with  the  low  duty  cycle  of 
the  ALOHA  style  of  APRS  operations, 
less  than  4%  of  PCSat 's  average  power 
budget  is  required  for  the  transmitter. 

Similarly,  to  conserve  power  and 
bandwidth,  the  2-meter  uphnks  are  re- 
served for  only  the  low-power  handheld 
stations,  or  stand-alone  tracking  devices 
or  data  collection  buoys  or  remote  WX 
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Table  2.  Channel  usage  and  mission  objectives. 


stations  such  as  the  one  buiU  by 
Ronald  Ross  KE6JAB  in  Antarctica.^ 
The  inobites  and  SAT-gatcs  which 
have  35  lo  50  watt  transmitters  will  be 
asked  to  operate  only  on  the  UHF  up- 
link frequencies  where  they  can  afford 
the  more  difficult  link  budget.  The  re- 
sult is  the  further  advantage  of  having 
spread  out  the  user  base  over  4  uplink 
channels  to  minimize  collisions- 

Channel  usage  and  mission  scenario 

Table  2  maps  the  mission  objectives 
into  the  various  uphnks  and  downlinks 
on  die  satellite.  It  matches  the  sti^engths 
arid  weaknesses  of  each  mission  area  to 
the  available  link  budgets  and  hardware. 

Notice  the  advantage  of  incorporat- 
ing the  single  North  American  con- 
tinentwide  coordinated  APRS  frequency 
into  the  downlink  frequency  plan.  Al- 
though this  frequency  is  in  use  by  over 
2,000  users  full-time  including  over 
600  wide-area  digipeaters,  it  is  a  well 
established  universal  frequency  where 
ALL  APRS  operators  can  be  found 
whether  they  are  aw^are  of  a  satellite 


Photo  G.  Screenshot  of  the  TH-D7  showing 
the  next  80-mmute  sateliite  schedule. 
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pass  or  not  Actually,  although  90%  of 
the  USA  ham  population  is  witliin  range 
of  this  ten*estrial  infrastructure;  70% 
of  the  land  mass  is  not,  so  travelers  are 
often  out  of  range  of  the  terrestrial 
links. 

Due  to  the  shared  use  of  14439  with 
the  thousands  of  existing  users,  this 
downhnk  on  144 J9  v^tU  ONLY  be 
used  for  the  special  applications  con- 
sistent with  the  national  significance 
of  this  channel  Such  applications 
might  be  getting  an  emergency  or  pri- 
ority message  to  an  existing  APRS 
mobile  no  matter  where  he  is;  infre- 
quent bulletins  of  national  interest;  and 
low-power  but  high-profile  tracking  of 
special  devices  (for  example,  the 
Olympic  Torch).  Due  to  the  low  duty 
cycle  channel  statistics  of  an  ALOHA 
TDM  A  channel  like  APRS,  even  though 
die  channel  is  in  full  use  by  diousands  of 
users,  still  more  than  50%  of  the  time, 
the  channel  is  "clear"  as  heard  by  any 
mobile  anywhere  at  any  instant. 

SAT-gate  operations 

'  The  mobile-to-mobilc  and  HT-to- 
HT  communication  missions  work 
without  any  special  considerations  on 
the  satellite  or  on  the  ground.  But  the 
more  useful  application  is  sending  and 
receiving  messages  to  any  other  APRS 
station  worldwide  by  having  the  pack- 
ets received  by  the  SAT- gates  that  are 
monitoring  the  satellite  downhnk  and 
feeding  every  packet  heard  into  the 
APRS  Internet  system.  These  SAT- 
gates  need  to  perform  the  following 
functions: 


Photo  H.  Showing  the  range  and  down 
frequency  of  UO- 14. 


(1 )  Monitor  both  downlinks  and  feed 
ALL  packets  into  the  Internet. 

(2)  Maintain  a  track  on  all  calls 
heard  via  satellite. 

(3)  Monitor  the  Internet  and  capture 
MESSAGES  for  these  calls, 

(4)  Deliver  these  messages  at  a 
*'fair"  rate  under  these  conditions: 

a.  The  satellite  is  within  1400  km 
(above  30  deg)  to  mobile. 

b.  It  sees  "QRZ"  in  the  mobile's 
STATUS  text  or  CUSTOM-3. 

c.  Deliver  these  messages  until  seen 
in  the  downlink  3  times. 

Omni  no-track  SAT-gates 

Setting  up  a  SAT-gate  is  trivial,  re- 
quiring nothing  more  than  a  normal 
packet  station  and  omni  antenna.  Any 
APRS  station  can  do  the  basic  fcding 
(#1  above)  with  existing  software 
which  contain  the  built-in  Igate  capa- 
bihties.  Even  if  the  station  does  not 
have  horizon-to-horizon  coverage,  they 
are  only  contributing  their  packets  to 
the  same  worldwide  stream  as  all  the 
other  Igate  receivers,  so  any  station 
can  help.  Unlike  any  previous  amateur 
satellite  activity,  PCSat  will  use  the 
Internet  to  combine  the  outputs  from 
a  dozen  such  stations  nationwide;  the 
result  is  over  a  99.96%  chance  of 
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Photo  L  Siiowing  the  direction  atid  distance 
to  the  saiellite. 


capturing  every  packet  over  the  USA! 
Even  if  only  4  stations  at  any  one  time 
have  the  bird  in  view  of  their  station 
and  even  if  they  only  have  a  60% 
chance  of  decoding  each  packet,  their 
combined  probability  is  98%,  But  if 
the  original  packet  is  replicated 
TWICE,  then  this  probability  becomes 
99.96%!  A  certainty!    ■ 

Base  station  operations 

Since  the  APRS  satellites  are  shared 
assets  with  limited  bandwidth,  this 
message  system  should  only  be  used 
by  mobiles  who  have  no  other  means 
to  communicate  from  distant  loca- 
tions. For  this  reason,  base  station  op- 
erations are  not  encouraged  other  than 
SAT-gates  or  for  direct  coniact  with  a 
mobile  if  needed.  A  Mic-E-stylc 
packet  from  the  P70p  15  only  9  bytes 
long,  compared  to  a  typical  Win  APRS 
80-byte  position  report.  Thus,  base 
station  transmissions  are  discouraged. 

Satellite  tracking  and 
pass  predictiDDS 

To  help  with  satellite  tracking  for  the 
casual  and  mobile  user,  satellite  track- 
ing has  been  added  to  APRSdos  in  the 
form  ofAPRStk.exe.  When  run  within 
an  existing  APRSdos  file  structure  (so 
you  get  all  the  maps  and  other  built-in- 
data),  it  presents  the  satellite  predic- 
tions on  the  APRS  map  and  will 
autotune  the  Kenwood  radios,  includ- 
ing Doppler.  It  is  available  zipped  up 
as  a  complete  system  for  download 
from  t f tp ://tapn org/aprs s ig/dosstu f f/ 
APRSdos/aprstk.zip] . 

Distributing  live  SAT  tracking  data 
to  niu biles 


Another  version  of  the  same  APRSdos 
derivative  is  called  APRSdata.exe.  It 
has  the  unique  feature  that  it  can  dis- 
tribute via  the  terrestrial  network  suffi- 
cient pass  information  for  display  on 
the  front  panel  of  the  Kenwood  radios 
so  that  otlicr  travelers  are  aware  of 
pass  times  long  before  they  drive  out 
into  the  wilderness.  Not  only  does  this 
put  this  special  satellite  pass  info  di- 
rectly on  the  mobiles'  radios,  but  it 
also  posts  the  satellites  in  view  as  ob- 
jects to  the  local  144J9  network  so 


that  all  mobiles  can  see  the  range  and 
azimuth  to  the  satellite  as  well  as  the 
up-  and  downlink  frequencies.  Thus, 
our  mobile  satellite  users  can  get  the 
PASS  info  they  need  without  lugging 
along  a  laptop. 

The  screen-shots  show  what  the  TH- 
D7  HT  will  capture  and  display  about 
the  satellites  w^hile  monitoring  the  ter- 
restrial network  if  an  APRSdata.exe 
station  is  in  range. 

First  is  the  DX-SPOT  list,  showing 
that  there  are  three  satellites,  UO-22, 
AO-27.  and  UO-14  coming  up  in  the 
next  80  minutes  and  when. 

The  next  two  screens  show  up  when 
the  satellite  is  in  view.  They  show  the 
rarige,  azimuth  frequency,  doppler,  and 
distance  to  the  satelHte.  Just  perfect  for 
aiming  your  handheld  antenna.  For 
more  details  on  this  resource  for  non- 
PC  distribution  of  satellite  info,  see  the 
Web  site:  lhttp;//web. usna.navy.mil/ 
-bruiiinga/satinfo,html]. 

The  power  of  this  on-line,  real-time 
delivery  of  current  satellite  pass  data  to 
mobiles  and  handheld  users  without 
the  need  for  a  laptop  is  in  itself  a  brand 
new  opportunity  for  the  amateur  satel- 
lite service.  Alreadv  it  has  been  ex- 
panded  to  hundreds  of  other  data 
screens  that  can  be  pushed  to  these  ra- 
dio displays.  We  call  them  Tiny  Well 
Pages. ^^^  Although  this  application  is 
beyond  the  scope  of  this  paper,  the 
abJHty  to  deliver  these  Tiny  Web  Pages 
to  any  HT/mobile  anywhere  on  the 
planet  with  the  combined  resources  of 
the  existing  APRS  infrastmcture  and 
the  ASTARS  amateur  satellites. 

Conclusion 

The  time  is  ripe  for  extending  ama- 
teur satellite  digital  communications 
services  to  mobile  and  handheld  users. 
Since  packet  was  first  introduced  on 
space  shuttle  mission  STS-35,  there 
have  been  numerous  experiments  to 
test  and  validate  the  capability  for  us- 
ing UI  packet  digipeating  for  real-time 
digital  communications  between  users. 
This  combined  with  the  recent  matu- 
rity of  the  Internet  as  a  global  resource 
for  exchanging  data  worldwide  sug- 
gests that  there  is  a  unique  opportunity 
to  join  the  advantages  of  the  Internet 
and  amateur  satellites  as  a  means  of 


tying  together  SAT-gates  throughout 
the  world  where  the  infrastructure  ex- 
ists to  extend  worldwide  amateur  com- 
munications to  mobiles  in  areas  where 
it  doesn't  exist.  And,  rather  than  start- 
ing such  a  global  system  from  scratch, 
the  APRS  protocol  and  worldwide 
Interact  infra.structure  provides  a  means 
of  packaging  and  delivering  and  dis- 
playing this  type  of  real-time  traffic  to 
users  both  on  the  satellite  downlink 
and  worldwide  via  the  Internet. 

The  introduction  of  the  Kenwood 
and  Alinco  integrated  TNC/radio  com- 
binations and  the  Kantronics  TNCs 
give  us  off-the-shelf  solutions  for  pro- 
viding mobile  and  handheld  satellite 
communications  termitials  to  all  users. 
By  encouraging  UI  digipeating  as  aux- 
ihary  payloads  on  most  small  satel- 
lites, the  amateur  satelhte  service  can 
bring  all  of  these  pieces  together  into 
the  most  powerful  anti  far-reaching 
amateur  satellite  project  to  date. 
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All  Aboard  for  ARISS 

Amateur  Radio  on  the  International  Space  Station. 


In  1996,  after  the  first  International  Partners  meeting  of  the  newly  formed  Amateur 
Radio  on  the  International  Space  Station  (ARISS)  team,  we  all  walked  away  ''cautiously 
optimistic''  that  we  would  be  able  to  develop,  deploy,  and  operate  a  ham  radio  station 
on  the  ISS.  This  optihiistic  dream  from  a  handful  of  internationally-based  amateur  ra- 
dio operators  has  now  turned  into  reality.  The  year  2001  will  go  down  in  history  as  the 
year  that  the  ARISS  amateur  radio  station  became  fully  operational 


II  was  a  good  thing  that  those  in- 
volved in  the  hardware  develop- 
ment and  deployment  had  no  idea 
of  the  significant  challenge's  thai  laced 
them.  Otherwise  they  would  have  all 
quit  prematurely.  The  challenges  that 
this  intemational  team  endured  were 
immense.  We  were  the  first  * 'pay  load'' 
to  fly  on  ISS  and  no  one  —  USA's 
NASA  or  the  Russian  Space  Agency 
^.^^  really  knew  how  we  should  be 
tjuatifted.  Wc  repeated  several  flight 
qualification  tests  2  and  3  limes  to  sat- 
isfy all  the  different  organizations'  re- 
quirements —  the  Shuttle,  the  USA 
ISS  team,  and  the  Russian  ISS  team. 
We  also  had  to  overcome  the  cultural 


differences  and  hurdles  that  result  from 
working  as  a  fully  integrated  interna- 
tional team.  A  couple  of  weeks  prior  to 
the  launch  of  the  initial  ISS  ham  radio 
hardv^afe.  we  were  still  hanging  on  the 
edge  of  a  precipice.  The  issue  this  time 
was  that  we  had  not  satisfied  the 
Russian  EMI  requirements.  But  wc 
persevered,  we  made  it  happen. 

This  article  will  provide  an  overview 
of  the  equipment  currently  on  board 
the  ISS,  the  hardware  currently  in  the 
queue  for  deployment  over  the  next 
12  months,  and  our  long-term  vision 
for  the  future.  We  will  also  pixjvide 
ground-based  hams  the  infonnation  they 
need  to  hear  and  w^ork  the  ISS  crew. 


Human  spaceflight  and  amateur 
radio  —  a  perfect  pair 

The  Amateur  Radio  on  the  Intema- 
tional Space  Station  (ARISS)  repre- 
sents a  melding  of  the  teams  that  have 
pioneered  the  development  and  use  of 
amateur  radio  equipment  on  human 
spaceflight  vehicles.  The  Shuttle/Space 
Amateur  Radio  Experiment  (SAREX) 
team  enabled  Owen  Garriott  W5LFL 
to  become  tlie  first  astronaut  ham  to 
use  amateur  radio  from  space.  Calfitig 
"W5LFL  from  the  Space  Shuttle  Co- 
lumbiar  Owen  made  hundreds  of 
QSOs  on  the  STS-9  space  shuttle  mis- 
sion in  1983.  Since  then;  amateur  radio 


Photo  A.  FGB  2-meter  antenna  locations. 
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Photo  B,  Sennce  module  and  FGB. 


Photo  C.  ISS  ham  hardware  location  in  sei'vice  module. 


teams  in  the  U.S.  (SAREX),  Gemiany 
(SAFEX),  and  Russia  (Mirex)  have  led 
the  development  and  operation  of  ama- 
teur radio  equipment  on  board  NASA's 
Space  Shuttle  and  the  Russian  MIR 
space  station.  The  ARISS  team,  a  del- 
egation of  10  countries,  was  formed  in 
1 996  to  develop,  fly,  and  operate  ham 
radio  equipment  on  the  International 
Space  Station. 

Through  ARISS,  the  ham  radio  com- 
munity can  talk  to  the  astronauts  and 
cosmonauts  on  board  the  ISS.  The  pri- 
mary goals  of  ARISS  operations  are 
fourfold: 

(1)  educational  outreach  through 
crew  contacts  with  schools; 


(2)  random  con- 
tacts with  the  ama- 
teur radio  public; 

(3)  scheduled 
contacts  with  tlie 
astronauts'  friends 
and  families;  and 

(4)  ISS'based 
communications 
experimentation. 

A  few  schools 
are  selected  from 
around  the  world 
for  scheduled  con- 
tacts with  the  or- 
biting ISS  crew. 
At  least  ten  students 
at  each  school  ask  the  astronauts  ques- 
tions, and  the  nature  of  these  contacts 
embodies  the  primary  goal  of  the 
ARISS  program  —  to  excite  students' 
interest  in  science,  technology,  and 
amateur  radio.  More  than  200  schools 
have  participated  in  a  scheduled  con- 
tact since  the  first  amateur  radio 
equipment  was  flown  on  the  Space 
Shuttle. 

Ham  shack  location 

The  ISS  ham  equipment  will  reside 
in  two  locations.  2~meter  operations 
will  primarily  be  conducted  in  the  Rus- 
sian Functional   Cargo  Block   (FGB) 


1 M  wave  whip 


ISS-HAM  Hardware  in  FGB  as  of  06/16/01 
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Fig.  L  ISS  ham  hardware  configuratiofL 


named  Zarya,  using  Russian  antennas 
used  to  dock  the  FGB.  These  antennas, 
designed  for  use  near  the  2-meter  band 
(see  Photo  A),  are  no  longer  used  by 
the  Russians  and  can  be  used  by  the 
ISS  ham  team  permanently.  This  is  the 
current  location  of  the  ISS  ham  radio 
station. 

In  late  2001,  a  set  of  4  antenna  sys- 
tems developed  by  the  ISS  ham  team 
are  expected  to  be  deployed.  Once 
these  antennas  are  deployed  and 
checlced  out,  the  primary  location  of 
the  ham  shack  will  reside  in  the  Rus- 
sian Service  Module  (SM)  named 
Zvezda.  See  Photo  B.  The  ham  station 
will  be  installed  at  location  426  in  the 
SM,  right  next  to  the  dining  table.  See 
Photo  C.  Simultaneous  multiband  op- 
eration can  be  conducted  with  these 
two  ham  shack  locations. 

Hardware  overview 

The  initial  ISS  ham  radio  system 
was  launched  on  board  the  STS-106 
Space  Shultlo  Adantis  on  September  8, 
2000.  The  initial  ISS  ham  radio  hard- 
ware consists  of  two  handheld 
Ericsson  transceivers,  a  power  adapter, 
an  adapter  module,  an  antenna  system, 
a  packet  module,  a  headset  assembly, 
and  the  required  cable  assemblies  {see 
Fig,  1  and  Photo  D).  The  ham  radio 
station  is  capable  of  operating  in  either 
the  voice  or  data  (packet)  mode  with 
amateur  stations  within  line-of-sight  of 
the  ISS,  This  conriguration  can  be  op- 
erated in  the  attended  mode  for  voice 
communications  and  either  the  at- 
tended or  automatic  mode  for  packet 
communications.  The  function  of  each 
of  the  components  that  comprise  the 
ISS  ham  radio  is  summarized  below: 

1.  Handheld  Ericsson  (M-FA  Series) 
transceivers  —  There  are  two  trans- 
ceivers on  board:  A  VHP  radio  that  re- 
ceives and  transmits  FM  voice  or 
packet  radio  signals  in  the  two-meter 
(144  to  146  MHz)  amateur  band,  and  a 
UHF  radio  that  receives  and  ti^ansmits 
FM  voice  or  packet  radio  signals  in  the 
70  centimeter  (435-438  MHz)  amateur 
band.  Both  radios  are  Ericsson  M-PA- 
series  commercial-grade  radios.  These 
radios  look  identical  in  size  and  fea- 
tures, but  are  specially  tuned  to  sup- 
port the  different  bands.  Each  radiq  13 
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Photo  &  Packet  module. 


Photo  H.  Headset  assembly. 


Future  hardware  deployments: 
Packet  module  upgrade 

To  date,  the  packet  system  has  not 
been  connected  to  an  SSC  laptop  due 
to  the  lack  of  sufficienl  laptops  on  ISS. 
Also,  shortly  after  the  packet  system 
was  tunicd-on  for  general  use,  it  was 
discovered  that  the  battery  used  to 
backup  the  RAM  had  died.  Because  of 
these  two  events,  the  packet  system 
has  been  operating  in  digipeat  mode 
using  the  ROM  defaults  (including  the 
NOCALL  callsign).  An  upgraded  packet 
module  is  expected  to  correct  these 
problems  and  add  new  capabihties. 


Antenna  Cable 


The  new  TNC  will  include  a  specially 
developed  ROM  with  the  standard  ISS 
ham  defaults,  Russian  and  USA  labels, 
a  new  battery,  and  extended  memory 
(up  to  1  meg).  Since  the  packet  module 
serves  as  the  power  supply  for  the  sta- 
tion, the  ARISS  team  has  decided  to 
leave  both  packet  modules  onboard  ISS, 
The  older  version  will  serve  primarily  as 
a  power  supply  for  one  of  the  stations 
(FGB  or  SM).  The  newer  version  will 
provide  the  packet  radio  capability  The 
new^  packet  module  was  launched  on  tlie 
STS-105  Discov^ 
ery  mission  on  Au- 

'      \(\ti    m^M  SXISS99  600-WA3 

gust  IOUl,20{JL  SXJ5S00407  (EVA 

WA3 
2500mm 


Antenna  assemblies 

Tire  specially  designed  ISS  ham  an- 
tenna assemblies  will  permit  opera- 
tions on  HF  (20  meters,  15  meters,  10 
meters),  VHP  (2  meters),  UHF 
(70cm),  and  the  microwave  bands  (L 
and  S  band).  The  dual-use  antennas 
also  permit  the  reception  of  the  Russian 
Glisser  EVA  video  signals  (2,0  GHz). 
This  dual-use  capabiliLy  is  the  primary 
reason  the  ARISS  team  received  access 
to  4  antenna  feedthroughs  located  on 
the  outside  of  the  service  module.  A 


Transceiver  Cable 


Power  Cable 


Photo  L  Equip  mem  cables. 


(V/U  Antenna) 

CABLE)  SXISS99600-WA4CHF  Antenna) 

SXISS00403  (EVA  CABLE) 

WA4 

5000mm 


\  WA2 


WA1 

5700  mm      -  v^ 

SXISS99  600- WAi  (v/  u  Antenna)  7  700  mm 

SX[SS0041  4  (EVA  CABLE)       SX[SS99600WA2(V/U  Antenna) 

SX[SS00406  (EVA  CABLE.) 


Fig,  2.  Antenna  location  view  from  end  of  service  module. 
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Photo  /^  Russian  EVA  connectors. 


Photo  M,  EVA  training  for  antenna  installations. 


somewhat  the  *'luck  of  the  draw." 
However,  with  careful  planning  and  a 
good  ground  station,  your  chances  of 
operation  are  significantly  iipnproved. 
Several  hams  have  made  contact  with 
the  ISS  using  an  HT.  However,  a  direc- 
tional antenna  using  a  radio  capable  of 
producing  at  least  25  watts  of  power  is 
recommended-  The  crew  is  usually 
awake  from  7:0(^22:00  UTC.  They  only 
operate  the  station  in  voice  mode  during 
their  "ofF'  time,  so  lunch  time  or  eaily 
morning/late  evenings  are  good  times  to 
listen-  Packet  operation  is  available  al- 
most continuously.  Check  [http://ariss. 
gsfc.nasa.gov]  and  [http://www.ariss. 
net]  for  infonnation  about  operating  the 
ISS  packet  and  the  current  status. 

The  ISS  ham  station  uses  the  follow- 
ing callsigns:  U.S  voice  operations, 
NAISS.  Russian  voice  operations, 
RS0ISS.  Packet  operations,  RS0ISS-1 
(as  of  August  19th,  2001,  NOCALL 
was  still  in  use). 

The  frequencies  of  operation  are  all 


Photo  N.  SSTV  hardware  and  sofm^are. 


Split  The  foilow- 
ing  frequencies  are 
used  for  ISS  gen- 
eral QSO  opera- 
tions: Worldwide 
downlink,  145.80 
MHz.  Voice  up- 
links: [44,49  MHz 
—  Regions  2  &  3 
(Americas,  Ausda- 
lia,  Asia);  145.20 
MHz  —  Region  1 
(Europe,  Africa. 
Middle  Eastj.  Pack- 
et uplmk:  145.99 
MHz  (worldwide). 
Expedition  2 
astronaut  Susan 
Helms  KC7NHZ,  has  heen  extremely 
active  on  the  ham  radio  station.  Her 
outstanding  efforts  as  the  first  Field 
Day  contester  from  space  infused  a 
lot  of  enthusiasm  into  the  worldwide 
amateur  radio  community  —  making 
this  a  Field  Day  that  many  will  re- 
member for  the  rest  of  their  lives. 

Astronaut  Frank  Culbertson  KD50PQ 
has  now  assumed  the  role  as  the 
ISS  Expedition  3  commander.  Re- 
member that  the  Expedition  3  crew 
will  be  very  busy,  and  it  will  prob- 
ably take  them  some  time  to  get 
comfortable  enough  on  board  the 

Continued  on  page  59 
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Photo  tt  SSTV  computer  interface. 


73  Amateur  Hadio  Today  •  November  2001  45 


Bruce  Pafge  KK5DO 

AMSAT  &  ARRL  Awards  Manager 

P.O.  Box  310 

AliefTX  77411 


Hamsats  Awards 


Join  the  fun! 


f 


*n  lot  of  fun.  Not  only  do  you  get  to  speak  with  people  all  over  the 
a  lot  of  interesting  QSL  cards.  With  those  confirmed  QSL  cards, 
'  pieces  of  wallpaper.  Actually,  you  can  collect  a  lot  of  wallpaper. 


contact.   Thij!   is    the   onlv  '  total  nf  60.  The  Oscar  Ceniurv  Avvsird  is 


OSCAR  CENTURY  AWARD 


Fig.  J. 


fig,  4. 


AO-21  (no  longer  npcrational),  AO-27 
and  RS- 10/ 12/15.  The  costs  for  this 
award  are  the  same  as  the  previous 
AMSAT  Awards  and  are  also  sent  lo 
Ihe  AMSAT  A\\  ards  Manaaer, 

The  next  AMSAT  award  is  the 
W4AM1  Satellite  Operator  Achieve- 
ment Award.  This  award  requires  no 
confirmed  QSL  cards  but  does  take  a 
bit  of  record  keeping.  You  gel  credit 
for  each  1,000  satellite  QSOs  up  to 
5,000.  Please  submit  your  log  (cam- 
puier  generated  or  handwrilien)  to 
W4AML  Awards  Manager  at  AMSAT 
Headquarters.  The  cost  is  the  same  as 
the  previous  awards. 

The  ARRL  sponsors  several  awards. 
They  are  the  Worked  AH  States  (WAS) 


Award  with  Satellite  endorsement,  the 
VHF/UHF  Century  Club  (VUCC) 
Award,  the  DX  Century  Club  (DXCC) 
Award,  and  the  Worked  All  Coniifients 
(WAC)  Award. 

For  Worked  All  States^  you  must 
work  someone  in  each  of  the  50  states 
through  any  amateur  satellite  in  any 
mode.  For  the  VHF/UHF  Centiny  Club 
Award,  you  must  work  someone  in  100 
different  grid  squares.  Endorsements 
are  available  for  every  25  grid  squares 
after  the  first  100.  The  final  av\ard, 
DXCC,  requires  you  to  make  a  satel- 
lite QSO  with  100  dilTerent  DXCC 
countries.  For  Worked  All  Continents, 
you  work  someone  on  each  of  the  8 
continents.  More  information  on  these 


awards  can  be  found  on  the  ARRUs 
Web  site.  [http://www,arrl.org],  then 
click  on  Operating  Awards. 

FinaJly,  I  would  like  to  introduce  the 
newest  AMSAT  Award.  It  starts  with 
contacts  on  or  after  November  1,  2001, 
The  aw  ard  is  the  AMSAT  Elmer  Award. 
The  complete  mles  for  this  award  are  as 
follows. 

New  AMSAT  Elmer  Award 

This  award  has  3  levels:  Beginner, 
Intermediate,  and  Expert. 
Beginner  Level 
Work  1  School  Club  Station 

Work  4  YL  Ops 

Work  4  Young  Ops  (16  and  younger) 
Work  10  Ops  that  have  had  their  li- 
cense for  less  than  2  years  ai  the  time 
of  contact 

Contmuusd  on  page  61 


Fig.  5. 
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Table  L  Sample  award  submittal 
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tgomery  ARC 
Ttgomery  Hamfest 
[arrett  Coliseum  at 
•air  grounds  located 
North  Eastern  section  of 
Tery.  Admission  $5,  Free 
flea  market  setup  3  p.m.-B  p.m. 
fng,  November  9th;  and  6  a.m.-8 
fmber  10th.  Doors  open  to  tlie  pubifc 
Lm,-3  p.m.  GST,  VE  exams  on  site  beginning 


Subscriptions 

to 
73  Magazine 

Onl)  S24.97  —  I  year 
$44.97  —  2  years 
S65.00  —  3  years* 

*besi  buy  (54%  off  cover  price!) 

CaU  800-274-7373 


fits  The 
the  right  Vendor  set 
,m.-8  a.m.  Admission  S1 0  at  6  a.m., 
S3at8a,m.  Fortabie  reservations  call  Pau/ at 
(603)  883^3308,  or  E-mail  lo  [K1NL@ 
juno.com].  VE  exams  9  a. m, -Noon. 
Reservations  suggested.  For  more  info  call  Bill 
at  (603)  424-2857;  or  E-mail  tO  [BILLS® 
AAIOC.ORGI 

NEWTONVILLE,  MA  The  Newtonville 
Amateur  Radio  and  Electronics  Auction, 
sponsored  by  the  Waitham  ARA  and  the  1200 
R.C.,  will  be  held  1 1  a.m.-4  p,m.  at  the  Newton 
fVlasonic  Halt,  460  Newtonvilla  Ave.,  in 
Newtonvilie.  Talk-in  on  146.640.  Seller  set  up 
starts  at  9  a.m.  Admission  S2.  Door  prizes, 
snack  bar.  For  directions  and  more  info  check 
the  Web  site  at  [http://www.wara64.org/wars^ 
auclion.htm].  Contact  Etiot  Mayer  WIMJ.  24 
Hamilton  Rd,  Belmont  MA  02478.  E-mail 
[wImj&amsBLorg:  or  tel.  {617}  484-1089. 

NOV  17-18 

FORT  WAYNE,  tM  The  29lh  Annua!  Fort 
Wayne  HamfesI  &  Computer  Expo,  sponsored 
by  the  Allen  County  Amateur  Radio  Technical 
Society  (AC-ARTS),  will  be  held  at  the  Alien 
County  War  Memorial  Coliseum  at  the  comer 
of  Indiana  930  (Coliseum  Blvd.)  and  Parnell 
Ave.  Open  to  the  public  9  a.m.^  p.m.  EST  on 
Saturday,  and  9  a.m,-3  p.m.  EST  on  Sunday. 
Vendor  setup  is  Friday  evening  and  Saturday 


!so 

Wayne 

fox  10342.  Fori  Wayne  IN 

I  the  Web  site  at  [http:// 

icarts.com]. 

NOV  18 

BENSON,  NC  The  IStii  Annual  JARSFEST 
will  be  held  Sunday,  November  18th  at  the 
American  Legion  Complex  in  Benson  NC.  Talk- 
in  on  147.27(+600).  Dealers,  tail  gate  section, 
VE  exams,  food.  The  Club  Web  site  is  at 
[www Jars, net].  For  more  info  piease  call  (919) 
894-3352  or  (919)  394-31 00  evenings  7  p.m.- 
IO  p.m.  E-mail  [blamberti  @ mindspring.com}. 

NOV  24 

EVANSVILLE,  IN  The  9th  Annual  E.A.R.S,  & 
Ham  Station  Evansville  Winter  Hamfest  will  be 
presented  Saturday,  November  24th,  8 am - 
2  p.m.  Central  Time,  at  Vanderburgh  Co.  4-H 
Center  Fairgrounds  Auditorium.  Taik-in  on 
EARS  Wide  Area  Repeater  Network  1 45. 1 50(- 
)  Evansville  /  146.925(-).  and  443.925(-h) 
Vincennes.  Alternate:  EARS  rplr.  145.110(-). 
Use  107.2  CTCSS  on  all  frequencies  listed. 
Free  parking,  free  tailgating  (weather 
pemnitting).  Indoor  flea  market.  Commercial 
dealers.  Great  food.  For  table  reservations  and 
info,  contact  Neil  WB9VPG  at  (8 12)  333-4 1  td; 
or  write  Neif  Rapp,  2744  Pirtehurst  Dr,, 
Bloomington  !N  47403.  E-mail  [ears® 
w9ear.org].  Vendor  set  up  5  p.m,-9  p.m.  Friday: 
6  a.m.-€  a.m.  SatunJay,  Central  time,  8  ft.  flea 
market  tables  S8  each.  Wall  spaces  S10  if 
money  is  received  by  November  1 5th.  Add  S2 
each  after  November  15th.  Admission  S5, 
Check  the  Web  site  at  [tittpiZ/wBearor^g/ 
hamfest.htm}. 


i 
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James  R.  Miller  G3RUH 

3  Bennys  Way 
Cot  on 
Cambridge 
CB3  7PS 

England 
[G3RUH@AMSAT.org] 


A  Modest  Proposal 

Prophesied  nearly  a  decade  ago,  S-band  has  come  of  age  with  the  Oscar-40  spacecraft. 

With  some  revealing  insights,  here 's  why. 


Government  health  warnhig:  Facts  can  seriously  damage  your  health.  This  article 
contains  facts. 


I  have  never  been  given  much  to  ar- 
guing matters  of  a  speculative  na- 
ture. If  I  don't  know  about  some- 
thing, I  keep  quiet.  If  I  do  know,  I  say 
what  I  know,  I  will  tenaciously  defend 
any  proposition  that  is  a  demonstrable 
fact,  that  can  be  supported  and  ex- 
tended by  reasonable  analysis.  So  ... 

In  this  article,  1  want  Lo  make  a  case 
for  abandoning  145  MHz  Phase  IE  sat- 
ellite downlinks.  I  will  show  why  S- 
band  (2400  MHz)  is  an  infiniiely  belter 
proposidon.  I  will  dispel  the  myths 
that  S-band  requires  special  knowl- 
edge, enormous  expense,  huge  dishes, 
and  a  'techie'  menial iiy.  These  are  to- 
tally untrue,  S-band  in  practice  is  far 
simpler  and  cheaper,  and  I'ai'  more  efil- 
cieni  than  145  MHz.  1  will  not  make 
my  case  with  airy-fairy  hypotheses.  I 
will  do  it  from  practical  experience. 
Show  and  tell 

Please  don't  read  this  article  with  a 
cynical  smile  and  an  '*Oh,  here's  just 
another  wirehead  evangelist  on  his 
soap  box  showing  off.*'  Read  It  and 
Uiink  about  it.  I  have  seen  the  future, 
and  it  works!  Now  it's  your  lum. 

Originally  imblished  in  Oscar  News  fUK), 

October  1992.  2001  updates  at  the  end. 
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Brain  ON 

Time  for  a  thought  experiment.  Con- 
sider this:  Oscar- 1 3  carries  a  mode-S 
transponder  plus  beacon.  The  tmtismit- 
ter  outputs  I  watt  lo  a  5-tuin  helix.  Thai 
makes  an  e.i.r.p,  of  10  watts.  This  is  pea- 
nut power.  Given  that,  what  size  antenna 
do  you  think  is  needed  to  receive  the 
beacon  comlbrtably?  As  comfortably  as 
at  145  MHz.  A  2-meter  dish?  4  meters? 
Several  55-elementloop  yagis?  No  idea? 

Skip  the  arithmetic  until  later.  Wil! 
you  belie \e  thai  the  answer  is  a  puny 
little  two-fooi-diameter  dish!  Yes,  it 
surprised  me  too.  So,  lo  prove  it.  I  bu ill 
a  60cin  dish  antenna  from  a  spun  alu- 
minum lampshade  I  picked  up  when  a 
local  furniture  store  closed  down.  Cost 
me  a  couple  of  quid.  OK,  four  quid;  I 
bought  two  of  them. 

Sure  enough,  the  Oscar- 13  mode-S  bea- 
con was  at  least  as  strong  as  the  145  MHz 
beacon.  And  the  transponder  signals  ef- 
fortless copy  noiselloor  included  And  will 
you  also  believe  me  when  I  tell  you  thai 
this  little  dish  still  worked  excellently 
indoors,  through  a  closed  window? 

A  straight  choice 

Now.  answer  this  questioii  honestly. 
If  you  had  to  choose  betw^een  your 


huge  145  MHz  downlink  antenna,  and 
a  tiny  60cm  lightweight,  compact, 
suitcase-size,  no-tune,  elegant  dish 
that  you  could  genuinely  hitch  lo  a 
balcony:  which  would  you  have?  No 
contest,  is  there? 

What  noise  annoys? 

What's  the  reason  for  this  surprising 
result?  The  answer  is  simple.  Noise> 

145  MHz  is  noisy.  In  many  places, 
if  s  so  noisy  as  to  be  totally  unusable*  I 
don  t  think  there  is  much  disagreement 
about  this.  Noise  arises  from  almost 
everything  electrical  you  can  think  of. 
Transport,  illegal  taxis,  defective  ap- 
pliances, weather,  sun,  sky,  QRM, 
splatter,  teles  witches,  computers:  the 
list  is  endless.  And  it's  getting  worse 
every  year,  I  haven't  even  included  noise 
of  the  receiver;  it's  usually  swamped 
by  the  foregoing, 

A  measure  of  145  MHz  noise 

To  quantify  noise,  we  use  a  measure 
called  noise  temperature.  Higher  is 
worse.  It's  the  temperature  of  a  50- 
ohm  resistor  that,  if  connected  to  the 
radio  instead  of  the  antenna,  would  make 
the  same  racket.  The  noise  temperature 
on  145  MHz  is  of  die  order  of  LOOOK 


to  1 ,500K.  In  some  conditions  il  may 
be  less,  but  usu^illy  ii*s  a  lol  more. 
Let's  just  use  U200K  Tor  now. 

By  the  way,  K  means  keJvins.  Zero 
kelvin  is  total  silence,  water  freezes  at 
273K,  boils  at  373K,  and  300K  is  a  nice 
day, 

The  impoitani  thing  to  grasp  is  that 
there  is  nothing  you  can  do  about  this 
noise.  You  cannot  reduce  it.  Even  with 
a  hypothetical  zero-noise  prcamp,  you 
will  siiU  have  1200K  of  noise. 

2,4  GHz  noise  is  rather  different 

Now^  let's  look  at  noise  on  2400 
MHz.  Sky  noise,  nil.  Environmental 
noise,  nil.  Cable  losses,  nil  (no  cable). 
Fr-736R  noise^  nil;  there  s  a  preamp/ 
converter  at  the  antenna.  Antenna 
noise,  almost  nil;  just  some  pickup  of 
ihe  warm  earth  from  the  side  lobes, 
20K  maybe. 

The  only  real  source  of  noise  is  the 
2400  MHi  lo  144  MH/  do wncon verier 
And  this  noise  is  totally  under  the 
control  of  the  equipmenl  designer. 

A  converter  consists  of  a  low- noise 
preamplifier  .stage  Jul iu wed  by  a  mixer. 
The  mixer  is  driven  by  a  2256  MHz  lo- 
cal oscillator,  usually  a  94  MHz  crystal 
with  x24  multiplier.  Very  simple.  Very 
cheap. 

The  noise  level  of  a  typical  low-cost 
converter  is  about  lOOK.  Let's  assume 
this,  although  lower  is  achievable,  and 
add  20K  for  antenna  side  lobes.  That 
makes  a  total  of  120K  of  noise  for 
2400  MHz.  Guaranteed,  every  time, 
everywhere,  worst  case. 

The  big  payoff 

So,  where  does  that  gel  us?  We  have 
established  that  145  MHz  noise  = 
1200K,  and  on  2,4  GHz,  it's  120K, 
That's  a  factor  of  1  Ox  quieter  at  least. 

It  means  thai  for  a  given  spacecraft 
transmit  power,  your  ground  station 
antenna  on  S-band  can  be  10  limes 
smaller  than  for  ihe  2-meier  band. 
Why?  Because  less  noise  means  less 
signal  needed.  Received  signal  sirength 
is  directly  proportional  to  the  capture 
area  of  the  antenna.  Capture  area  is 
proportional  to  physical  size. 

That  "'10  times  smaller"  means  less 
mechanical  engineering,  less  windage. 


less  cost,  less  maintenaiiee,  less  envi- 
ronmental impact,  greater  portability, 
and  so  on  and  on. 

Just  as  important,  the  noise  level  is 
controllable  by  the  user  (you),  not  by 
external  influences  beyond  your  con- 
trol. Isn't  that  just  what  we  want  from 
a  satellite  communications  system?  I 
think  so. 

Exploding  2.4  GHz  myths 

1.  S-band  is  for  "techies*** 
Complex,  a  m\'sterN',  deep  slufT.  Tliree 

days  before  writing  this  article,  I  knew 
nothing  about  2.4  GHz.  1  still  know 
nothing.  I  don't  need  to  know.  And  I 
don't  know  much  about  145  MHz, 
either  Do  you?  Do  you,  honestly? 

I  made  a  small  dish  from  mate  rials  I 
had  on  hand  using  no  more  than 
simple  dish  formulas  available  from 
the  ARRL  Handbook  and  elsewhere,  I 
made  a2-l/4-tum  helix  Iced  from  a  bit 
of  HI 00  solid  coax  inner  wound 
around  an  40mm  socket  spanner  from 
my  car  toolkit.  I  soldered  it  to  the  pip 
of  an  N'lype  panel  connector,  which 
was  moLinied  on  the  1 25x1 25mm  re- 
flector of  1.6mm  aluminum  sheet.  I 
bought  an  SSB  Electronic  UEK-13  S- 
band  converter  from  a  regular  adver- 
tiser, coupled  il  directly  lo  the  N-type, 
and  fixed  the  whole  assembly  to  a  1/2''- 
square  aluminum  boom  with  two  elas- 
tic bands  I  The  boom  ran  through  the 
hub  of  the  "lampshade"  dish,  with  over- 
hang for  mounting  purposes.  The  RG- 
174  coax  (3mm  diameter)  and  12  volt 
feed  ran  neatly  back  inside  the  hollow 
boom. 

'*Scrap'*  il  may  be,  but  il  looks  pro- 
fessional enough  to  mc.  The  most 
technical  thing  I  used  was  a  hand  drill. 
Or  was  it  a  hack  saw?  Took  5  hours  lo 
build  from  a  heap  of  bits  lo  being  on 
the  pole  ready  to  test  with  AO- 13.  And 
I  was  designing  as  I  went,  I  did  no 
electrical  alignment  of  the  helix  feed. 
Like  most.  I  have  no  test  facilities  for 
2-4  GHz;  probably  never  will  have. 

If  this  story  labeb  me  a  *lechie/' 
heaven  help  blacksmiths! 

2.  S-band  is  expensive. 

Successfiil  145  MHz  downlinks  re- 
quire a  large  antenna  and  a  preamplifier 
If  the  system  is  used  for  ininsmining,  as 
is  usually  the  case,  il  also  needs  low- loss 
coax. 


An  S-band  converter  costs  about  the 
same  as  a  good  2m  preamp.  The  dish  I 
described  cost  almost  nothing.  A  com- 
mercial version  (if  it  were  available) 
would  doubtless  cost  no  more  ihan  a 
KLM 1 4C.  Coax  can  be  RG-58  or  smaller. 

So,  at  commercial  rates  there  is  prob- 
ably no  difference.  But  build  your  own 
antenna  wliich,  as  1  ha\e  shown,  is  al- 
most too  easy,  and  S-band  is  a  lot 
cheaper 

3,  S-band  requires  a  huge  dish. 

As  already  explained,  this  is  not  Ihe 
case.  The  size  of  a  receive  antenna  is 
dictated  by  the  size  of  signal  you  want 
lo  receive.  This  is  dictated  by  what  sig* 
nal-to-noise  ratio  you  warn.  This  is 
constrained  by  the  noise  level.  So,  let's 
do  an  exercise  for  a  very  small 
lampshade  dish  and  the  "120K"  con- 
verter meniioned.  Fear  not;  what  follows 
is  arithmetic  only !  Calculators  out,  now. 

Calculator  ON 

Suppose  the  satellite  transmits  Pt 
watts.  This  spreads  out  in  all  directions 
over  an  imaginary  sphere  of  radius  R, 
say  40.UOO  km  for  AO- 1 3.  The  energy 
is  intercepted  on  this  huge  sphere  by  a 
tiny  antenna  of  effective  diameter  D, 
say  4()cm  tor  a  typical  60cm  dish.  So 
the  power  it  picks  up,  Pr,  is  just  Ihe  ra- 
ti u  of  antenna  area  to  the  sphere  area, 
that  is: 

Pr  =  Pt  *  (nDV4)  /  (47TR-) 

If  you  plug  in  the  numbers  for  AO* 
1 3  with  Pi  =10  watts,  you  gel  Pr  =  6.3 
X  10"*'  watts. 

Now,  let's  calculate  the  noise  power 
Pn  received.  This  is  easily  found  from 
the  standard  noise  formula: 
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Pn  =  KTB 

where: 

K=  1.38  X  ICr-'W/Hz/K,Bdllzmanit^s 
constant, 

T  is  ihe  noise  temperature  in  kelvins 
which  for  this  article  we  look  to  he 
120Kon2.4GH/.. 

B  IS  the  receiver  bandwidth;  assume 
21  kHz  for  a  typical  SSB  receiver 

Plug  in  the  diree  numbers,  and  the  re- 
ceived noi^!  power  is  Pn  =  4.5  x  10"^® 
watts. 

So,  the  signal-to-noise  ratio,  SNR  ~ 
Pr/Pn.  Dividing  the  signal  and  noise 
powers  just  calculated,  you  get,  for  A- 
0-1 3's  beacon  at  40,000  kjii  on  a  60cm 
dish  in  an  SSB  bandwidth.  SNR  =  14 
or  11.4  dB. 

And  believe  me,  it  IS  just  that;  I 
measured  it.  No  tricks,  no  bull.  Just 
simple  arithmetic.  So  much  for  the 
"big  dish  '  theory.  A  modest  antenna  is 
all  that's  required. 

Outline  transponder  budget 

You  can  extend  these  figures  to  a 
transponder  downlink  design  by  scaling. 

Assume  40  users  (100  kHz  band- 
Widthj,  a  20  dB  SNR  (6  dB  more,  x4) 
and  vou  need  40  x  4  =  160  times  as 

mi 

much  satellite  e.ixp.  That  makes  40 
real  watts  to  a  16  dB  gain  spacecraft 
antenna,  say,  a  15- turn  helix  or  25cm 
dish.  Extremely  practical.  And  remem- 
ber, the  ground  station  is  still  a  60cm 
dish. 

The  ability  to  realize  large  2.4  GHz 
gain  on  die  satellite  with  physically 
small  spacebome  antennas,  a  task  that's 
vinually  impossible  at  145  MHz,  means 
thai  we  have  the  ability  to  design  a  sys- 
tem free  Irom  the  constraints  of  the 
Ariane  rocket  third-stage  envelope. 
That's  a  priceless  advantage. 

More  bankum 

By  the  way,  I  hope  you  noticed  that 
this  systems  analysis  failed  to  speak 
of  "path  loss,"  ''noise  figure/'  and 
"antenna  gain"! 

Nor  should  it  have;  these  terms  arc 
just  obscurations.  There  is  no  such 
thing  as  ''path  loss";  space  is  loss-lree. 
The  term  was  invented  by  nomograph 
xnanufaciurcrs  as  a  convenient  step- 
ping-stone on  their  gadgets. 
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'"Noise  figure''  (in  dBj  is  another 

meaningless  number  invented  by  pre- 
amp  manufacturers  to  increase  sales. 
Daft!  If  they  used  noise  temperatures 
instead,  they  would  sell  rather  more, 
because  those  numbers  are  far  more 
impresstvc.  They  are  certainly  more 
intuitive. 

''Gain"  is  useful  only  when  talking 
about  transmitting  or  if  you  are  trying 
to  sell  antennas.  For  receivers,  capture 
area  is  a  direct  measure  and  again,  far 
more  meaningful.  For  reference,  G  = 
4p  AreaAVavelengthl 

Disadvantages  of  S-band  downlinks 

So  far  as  I  have  been  able  to  dis- 
cover, the  only  impediment  to  S-band 
signals  is  tree  foliage.  This  seems  to 
me  to  be  a  rather  trivial  drawback.  I 
should  like  to  hear  tf  there  is  anything 
else  technically  negative.  Perhaps 
some  of  the  real  techics  (not  the  arm- 
chair ones),  who  have  all  the  answers 
but  never  telL  could  come  forward! 

Disadvantages  of  145  MHz  down- 
links 

I  don't  want  to  labor  the  point!  The 
honest  Uiidi  is  that  AOB's  145  MHz 
dowTilink  does  have  serious  shortcom- 
ings. Noise  is  high,  and  big  antennas 
and  highest  quality  receive  technique 
arc  required.  Many  fait  at  this  hurdle 
and  give  up.  Others  reach  for  their 
wallet.  It  ts  nothing  like  as  easy  as  it 
was  envisaged  all  those  years  ago.  It 
dt>esn't  have  to  be  like  this. 

Phase  3D 

We  don't  have  to  repeat  the  mistake 
with  P3D,  Cranking  up  the  145  MHz 
downlink  power  is  no  solution.  It's  a 
short-term  delusory  crutch  that  will 
simply  hobble  us  for  another  decade. 

Isn't  it  lime  we  took  a  careful,  unbi- 
ased look  at  the  options?  And  surely, 
before  jumping  to  contusions,  budding 
analysts  should  at  least  try  A0-I3 
mode-S? 

I  promise  that  you  will  be  astounded 
at  its  simplicity  and  at  its  performance. 
You  don  t  have  to  habitually  use  it  lor 
ever  after  Indeed,  its  experimental 
hard  limiting  design  won  t  siipport 
hoards  of  users.  Just  try  it.  so  help  me! 


The  equipment  can  be  put  by  for  the 
future,  or  lent  to  others.  It  wont  be 
wasted.  Are  you  willing  to  stand  up 
and  be  ctjuiiied? 
Well? 

[End  of  original  article;  the  follow- 
ing added  August  2CK)  I ,  ] 

2001  footnote:  Oscar-40 

The  foregoing  was  written  in  Sep- 
tember 1992.  Id  gone  from  zero  S- 
band  understanding  to  total  conversion 
in  the  space  of  24  hours.  Staring  up  at 
a  huge,  lower-mounted  2m  yagi,  and  a 
diminuitive  S-band  antenna  giving  ihe 
same  performance,  sent  me  straight  to 
the  keyboard  in  a  blaze  of  inspiration.  1 
have  not  changed  a  word. 

Things  ha\  e  improved.  Oscar-40  has 
an  S-band  tj^ansmitler  capable  of  40- 
50  watts  output,  connected  to  a  5-turn 
hehx,  with  gain  10  dBic.  This  is  a  lot 
of  radiated  power;  beacon  signals  and 
voice  signals  arc  predictably  very 
strong  indeed,  greatly  .surpassing  the  , 
experimental  system  of  Oscar- J  3. 

S-band  receive  technology  has 
evolved  rapidly,  and  whilst  surplus 
converters  are  available,  generally 
having  early  *90s  performance  of 
170K  (2  dB),  off-the-peg  contempo- 
rary equipment  boast.s  noise  tempera- 
tures  of  40K  to  50K  (0,6dB),  which  is 
commensurate  with  the  baselines  of  ir- 
reducible sky  noise  and  antenna  side- 
lobe  pickup.  You  get  what  you  pay  for; 
the  performance  ditference  between 
the  old  and  new  just  cited  is  about  4  dB, 
and  is  not  a  margin  to  be  squandered 
lightly. 

S-band  antenna  design  and  construc- 
tion continues  to  exercise  mind  and 
body  for  tiiany  hams,  with  predictably  . 
mixed  results!  Commercial  offerings 
are  also  available,  which  was  scarcely 
the  case  a  decade  ago. 

S-band  is  now  mainstream  hani^ 
ming;  plug  'n*  play,  and  there  is  now 
no  excuse  for  holding  back.  Oscar-40 
beckons  seductively. 

Just  do  It! 


Russ  Tillman  K5NRK 
110  Camden  Dr. 
Vicksburg  MS  39183-1203 


Risky  Business 

Tluifs  one  way  to  describe  designing  our  next  radio  amateur  satellite. 


What  do  you  want  the  next  amateur  radio  satellke  to  do?  Ask  that  question  of  100 
hams  who  are  interested  in  amateur  radio  satellites  and  you  will  probably  get  100  dif- 
ferent answers  —  some  from  foUcs  who  are  very  vocal  and  strongly  animated  about 
their  opinions.  Also,  ask  tliese  same  folks  how  to  build  tliis  satellite  and  you  will  also 
get  100  different  opinions.  Such  is  amateur  radio  satellite-building,  such  is  AMSAT 


This  arlicic  presents  elTorLs  lo- 
date  in  planning  and  designing 
AMSAT  s  next  satellite  and 
how  some  of  the  tough  choices  and  de- 
cisions arc  being  made  for  the  benefit 
of  ihe  amaleur  radio  community.  In 
this  article,  "AMSAT"  refers  to  the 
worldwide  alliance  of  AMSAT  organi- 
zations that  contributed  to  designing, 
building,  launching,  controlling,  and 
funding  Phase  3D/AO-40, 

Learning  from  the  Phase  3D/AO-40 
experience 

After  many  years  of  hard  work. 
Phase  3D  successfully  soared  into  or- 
bit on  November  17,  2000,  via  an 
Ariane  5  rocket  The  day  after  launch, 
AMSAT-NA  Chairman  Bill  Tynan 
W3X0,  who  is  responsible  for  num- 
bering amateur  radio  satellites,  chris- 
tened Phase  3D  "AO-40"  as  ii  beean  its 
extensive  and  interesting  commission- 
ing process  towards  eventual  opera- 
tion. While  the  road  to  a  successfully 
operating  AO-40  spacecraft  has  been 
long,  bumpy,  and  difficult,  users  are 
now  starting  to  see  the  fruits  of  buUd- 
ers'  efforts  with  an  extremely  opera- 
tional AO-40.  As  most  hams  know,  this 
long  and  interesting  process  tested  and 


su*etched  the  capabilities  of  the  numer- 
ous organizations  that  were  involved  in 
designing,  constiiicting,  testing,  launch- 
ing, and  commissionins  Pfiase  3D/AO- 
40.  This  project  also  tested  and  strctched 
the  support  and  perhaps  patience  of  the 
amateur  radio  communily,  whose  gen- 
erous contributions  funded  develop- 
ment and  launch  expenses.  Whether 
AMSAT  will  undertake  anotlicr  Phase 
3 D/ AO-40  project  is  certainly  debat- 
able; however,  the  opportunity  to  place 
650  kilograrns  of  amateur  mdio  mass 
into  a  highly  ellipdcal  orbit  appears  to  be 
a  once-in-an-organization  opptiriunity. 
That  is,  AMSAT  will  probably  never  get 
the  opportunity  to  do  that  again.  So  we 
made  the  best  of  it  and  the  results  of 
our  eflbrts  are  begimiing  U)  pay  good 
dividends.  And,  there  are  many  on  die* 
ground  benefits  that  we  arc  continuing 
to  derive  from  the  Phase  3D  experience. 
For  example,  AMSAT  and  its  sister  or- 
ganizadons  have  developed  a  net^vork 
of  experienced  satellite  builders,  many 
of  whom  have  cut  their  teeth  on  the 
construction  of  Phase  3D,  As  a  result, 
the  experience  gained  from  the  Phase 
3D  project  is  already  proving  that  it 
w  ill  be  beneficial  to  AMSAT  for  many 
years  to  come,  starring  with  the  design 
of  the  next  AMSAT  satellite. 


Life  after  Phase  3D 

Even  before  Phase  3D  went  into  or- 
bit, die  AMSAT-NA  Board  of  Dkec- 
tors  was  already  discussing  plans  for 
the  next  endeavor  One  of  the  first 
items  of  discussion  at  die  October  2(M)0 
AMSAT-NA  Annual  Meeting  and 
Symposium  in  Portland,  Maine,  was 
life  after  Phase  3D.  At  that  meeting, 
the  Board  of  Directors  resolved  the 
need  for  AMSAT  to  begin  defining  the 
next  project.  Their  intent  was  to  cap- 
ture and  keep  the  momentum  and  ex- 
perience gained  from  the  development 
of  Phase  3D  and  can'y  that  momentum 
over  to  their  next  project.  The  Board 
established  and  charged  an  AMSAT- 
NA  Project  Comniiitee  with  the  re- 
sponsibility of  coming  up  with  a 
proposal  for  the  next  AMSAT  satellite. 
The  composidon  of  this  committee  is  a 
Who's  Who  in  the  Amateur  Satellite 
community  and  includes:  Bill  Burden 
WBIBRE  (AMSAT-NA  Vice  President 
for  Strategic  Planning);  Ed  Collins 
N8NUY  (Special  AssisLaiU  to  die 
AMSAT-NA  President);  John  Conner 
NJ0C  (Ground  support];  Art  Feller 
W4ART  (AMSAT-NA  Treasurer):  Bdale 
Garbee  KB0G  (Satellite  software  and 
digital  designer,  including  participation 
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Fig.  L  Two  amateur  satellite  propomh  were  considered  at  iheAMSAT-NA  Project  Committee  Denver  workshop.  While  these  SiUeUues 
varied  in  physical  desigiu  they  are  fnnctionaiiy  identical  Fig.  I  shows  a  diagram  of  the  mechanical  design  proposal  for  an  orbit-plan 
spin  axis  sareiiite  that  was  developed  and  proposed  hy  Dick  Jansson  WD4FAB.  This  proposed  saielliie  is  designed  for  launch  into  a 
geosrationary-iransfer  orbit  as  a  tertiary  pay  load  on  an  Arkine  5  launcher. 


in  Phase  3D  RUDAK);  Chuck  Green 

N0ADI  (Designer  and  intcgrutor  of 
numcroiH  Phase  3D  miKJules  and  launch 
campaign  deputy  director):  Robin 
Haighion  VE3FRH  f  AMSAT-NA  Presi^ 
deni  and  Board  of  Directors  member); 
Rick  Hambv  W2GPS  (Disilal  software 
data  communications);  Dick  Jannson 
WD4FAB  (Phase  3D  slmclural  and 
thermal  designer);  Lyie  Johnson  KK7P 
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Fig.  2.  A  mechanicat  design  proposal  for  a 

Y-spin  satellite  was  presented  by  Stan 
Wood  WA4NFY  at  the  Denver  workshop. 
The  cube-design  of  this  satellite  could  be 
launched  on  the  A  riane  5  as  a  tertiary  pay- 
load  or  via  other  lattnch  vehicles. 
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(Space  night  computer  designer); 
Mark  Kunawati  N4TPY  (Satcllile  de- 
sign and  integration):  Phil  Kam  KA9Q 
(Internet  protocol);  Jan  Kinii  W3GEY 
(Founding  AMSAT  member  and  builder 
of  numerous  amateur  radio  satellites); 
Michael  Kinger>  KE4AZN  (Mechani- 
cal designer);  Lou  McFadin  W5DID 
(Phase  3D  hilcgi^ation  LaboraLoJ'y  Man- 
ager; SUicey  Mills  W4SM  (AO-40  Com- 
mand Staiion);  Ymx  Sanford  WB4GCS 
(Digital  communications):  Dan  Schultz 
N8FGV  (Satellite  operattons);  Ray 
Soifer  W2RS  (Inlemaiional  coordina- 
tion); Brian  Straup  N5YC  (Ground  sta- 
tion development);  Tomas  Svitck 
(Systems  enuineering  and  launch):  Russ 
Tillman  K5NRK  (Technology  transfer/ 
fund  raising);  Paul  Williamson  KB5MU 
(Software  systems  and  electronic  in- 
formation); Jim  White  WD0E  (Sys- 
tems engineering,  software  design,  and 
command  station);  and  Stan  Wood 
WA4NFY  (AMSAT-NA  Vice  Prcsidenl 
of  Engineering  and  Phase  3D  antenna 
designer). 

Two  very  interesting  satellite  project 
proposals  emerged  from  this  conimit- 
lee  (see  Figs,  1  and  2).  Both  ^if  these 
credible  proposals  were  well  thought 
out  and  addressed  numerous  difficult 
ensineerinii  and  design  challenges  that 


would  allow  them  to  accomplish  their 

respective  missions.  The  challenge 
was  for  the  Project  Committee  to  con- 
sider the  merits  of  each  proposal  and 
then  agree  to  undertake  a  project  that 
was  technically  feasible,  followed  sound 
engineering  principles,  and  was  in  the 
best  interest  of  AMSAT  Also,  the  rec- 
ommended project  would  require  the 
rinaT  approval  of  the  AMSAT-NA  Board 
of  Directors  and,  more  importantly,  the 
continued  support  of  the  total  AMSAT 
membership  as  expressed  in  both  finan- 
cial contribulioas  and  willingness  to 
work  on  the  project.  To  accomplish  this 
task,  the  AMSATNA  Project  Commit- 
tee held  a  weekend- long  workshop  in 
Denver,  CO.  in  July  2001,  where  they  at- 
tempted to  resolve  these  difficult  issues. 

The  Denver  Workshop  challenge: 
deflning  the  design  considerations 
of  a  radio  amateur  satellite 

Physical  and  Mission  Consider- 
ations: Various  types  of  design  consid- 
erations must  be  met  when  building  an 
amateur  raditi  satellite.  Untbrlunately, 
depending  on  what  you  want  your  sat- 
ellite to  do.  some  of  these  considerations 
may  not  be  compatible  with  each  other 
(wliile  other  considcralioiis  may  be  vei7 
supportive  of  one  another).  As  a  result. 


design  consideraiion  inieraclions  must 
be  understocxl  and  address  wavs  thai 
support  the  mission  ol  the  satellite.  (In 
fact,  hccause  of  their  complex  intrica- 
cies, the  impaci  that  some  relation- 
ships have  on  a  saicllite*s  mission  may 
never  be  completely  understood  until 
after  launch!)  For  example^  a  satellite 
experiences  numerous  physical  condi- 
tions that  may  be  functions  unique  to 
its  orbit  and  the  spacecraft's  attitude  in 
relationship  to  the  earth  and  sun.  As  a 
result  of  tliese  characteristics,  thermal 
dynamic  issues  may  arise  that  must  be 
understood  and  addressed  in  the  de- 
sign of  the  sate  Hi  EC.  As  these  issues 
are  addressed,  they  ma_\  impact  the 
satelhte's  ability  to  accomplish  its  pri- 
mary mission  — ^  in  ihis  case,  effective 
amateur  radio  communications  and 
other  related  fun.  As  a  result,  design 
trade-offs  on  power  redaction  may 
have  to  be  made  in  order  to  satisfacto- 
rily meet  physical  considerations  such 
as  temperature  issues.  Other  times^ 
very  innovative  solutions  ma}  emerge 
that  can  be  appUed  to  salisfactorily  ad- 
dress both  physical  and  mission  con- 
siderations (i.e.  win-win  situations). 
Science  rapidly  becomes  an  an  when 
exploring  and  resolving  these  design 
stage  issues. 

Technical  and  User  Consider- 
ations: The  first  amateur  radio  satel- 
lites were  built  in  small  workshops  and 
designed,  constructed,  tested,  and 
launched  in  a  relatively  short  period  of 
time.  Compared  to  today's  amateur  ra- 
dio satellites,  these  early  satellites 
\\ere  \  er>  inexpensive  —  built  by  two 
or  three  people  —  and  did  not  even  re- 
quire modest  financial  contributions 
from  the  amateur  radio  community. 
They  were  also  not  as  technically  com- 
plicated  as  today ^s  satellites.  Over  the 
past  few  years,  universities  and  foreign 
governments  have  emerged  as  new  and 
welcomed  builders  of  amateur  radio 
satellites.  Within  the  ham  communiiv, 
every  satellite  that  is  launched  by  these 
new  partidpanLs  is  openly  welcomed 
as  an  exciting  new  venture  and  oppor- 
tunity. As  a  result  of  these  new  partici- 
pants, there  has  been  a  significant 
increase  in  the  number  of  available 
analog  and  digital  amateur  satellites, 
allowing  satellite  operators  to  become 


P/wlo  A.  Members  of  the  AMSAT-NA  Project  Commiuee  in  aueudance  at  a  workshop  in 
Denver  CO.  From  left  to  right  (with  area  of  expertise  in  parentheses}:  Rttss  TiUmun 
K5NRK  (Technology  Transfer};  Jim  Wiiite  WDOE  (Systems  Engineer,  Software  Desigth 
and  Command  Station i;  Chuck  Green  N0ADi  (Design  and  Integration  &  Workshop 
Moderator);  Lou  McFadm  W5D1D  {Design  and  Integration};  Stan  Wood  WA4NFy  i De- 
sign, Integration,  andAtnennas};  Ed  Collins  N8NUY  (Special  Assistant  to  the  President); 
Michael  Kingery  KE4AZN  (Mechanical  Design };  Dan  Schidtz  N8FGV  i  Operations}; 
Paul  Williamson  KB5MU  (Software  Systems  atid  Electronic  Publications);  Lyle  Johnson 
KK7P  (Spacecraft  Flight  Computer  Design):  Tomas  Svitek  (Guest  by  invitation  of  Jan 
King);  Bdale  Garbee  KB0G  (Software  and  Digital  Design);  Rick  Hamby  W2GPS  (Digi- 
tal Software  Data  Communications);  Dick  Jansson  WD4FAB  ( Median ical  and  Thermal 
Design):  John  Conner  NJ0C  (Ground  Support);  Pliil  Kani  KA9Q  (Internet  Protocol}; 
Robin  Haighton  VE3FRH  (President  &  Board  of  Directors):  Brian  Straup  N5YC 
(Ground  Station};  Mark  Kanawaii  N4TPY  (Satellite  Design  and  Integration);  Arthur 
Feller  W4AMT  f  Treasurer).  (Photo  by  Mark  KanoMati  miP  Y) 


accustomed  to  using  several  now-com- 
mon operating  frequency  modes  such 
as  modes  A,  B,  and  J.  WTiile  the  majur- 
tty  of  all  satellite  users  have  equipment 
in  their  shack  (and  now  on  tlieir  belts 
via  HTs  and  Arrow  Antennas)  to  work 
these  more  common  mode  satellites, 
other  frequency  niodcs  have  been  identi- 
fied and  proposed  that  offer  the  poten- 
tial to  expand  satellite  design  capabilities 
and  enhance  efficieiicies  of  satellite  and 
ground  operations.  <For  disctissions  on 
some  of  these  innovative  modes,  read 
James  Miller  G3RUH's  article  in  this 
issue  titled  "A  Modest  Proposal/') 
As  a  result,  a  key  challenge  facing 
AMSAT  is  to  get  the  membership  to 
support  using  and  experimenting  with 
other  modes  when  most  are  comfort- 
able with  the  status  quo.  Because  of 
existing  equipment  investments  and 
current  knowledge,  this  can  become 
a  heated  and  sensitive  debate.  How- 
ever, this  challenge  is  not  something 
new,  as  AMSAT  faced  this  dilemma 
many  times  when  satellites  employ- 
ing new  frequencies  and  associated 
technologies  advanced  from  Mode  A  to 
Modes  B.  J,  L,  and  S,  As  a  partial  solu- 
tion to  this  dilemma  (and  perhaps  a 
stress  reliever),  most  university  and 


foreign  government  amateur  satellite 
builders  are  developing  Mode  J  and  B 
satellites  that  operate  using  exisdng 
technology.  As  a  result,  these  satellites 
meet  a  large  portion  of  membership 
demand.  Tins  also  allows  AMSAT  some 
room  to  pursue  other  modes  such  as 
Mode  L/S.  {And  —  whn  knows?  — 
perhaps  by  AMSAT  pushing  the  de- 
sign envelope,  one  day  Mode  US  will 
be  a  common  or  standard  mode  among 
users,) 

Designer  Considerations:  Design- 
ers and  builders  of  amateur  satellites 
enjoy  a  technical  challenge.  Thai  Is, 
few^  if  any  want  to  rebuild  an  existing 
satellite,  as  designs  can  always  be  im- 
proved. While  there  are  certainly  lots 
of  reasons  why  folks  donate  thcii'  time 
to  buiki  siitellites,  most  cjiii)y  the  chal- 
lenge of  improving  the  design,  pushing 
the  envelope,  or  just  doing  stmieiJiing 
entirely  new  and  innovative.  As  a  re- 
suh,  a  dilemma  exists  between  the  de- 
signers and  users:  the  designers  want 
to  construct  something  new  or  better, 
while  most  users  seem  content  happily 
using  the  existing  satellite  technology 
- —  they  just  want  more  of  them.  As 
mentioned  earlier,  the  fortunate  in- 
crease of  amateur  satellite  suppliers 
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Photo  B.  In  the  (radiuon  of  designing  the  next  satellite  on  the 
back  of  a  cocktail  napkin,  workshop  members  used  an  easel 
scratchpad  to  identify  the  next  satellite's  components  and  their 
associaied  relaiionship.  (Photo  by  Mark  Kanawati  N4TPY) 


build  Lhc  perfecl 
satellite,  in  reality, 
com  promises  or 
trade-offs  amongst 
design  consider- 
ations have  lo  be 
made  in  order  to 
accompli  sli  ilie  mis- 
sion. And,  lo  lop  it 
off,  this  all  accu- 
mulates with  the 
significant  risk  as- 
sociated with  plac- 
ing your  carefully 
designed  and  buili 
satellite  on  top  of  a 
TOcket  in  iKipcs  that 
you  achieve  a  suc- 
cessful launch. 
However  (I hank- 
fully?),  builders, 
sponsors,  and  us- 
ers all  have  very 
little  control  over 
a  launch.  Add  all 
die  components  of 
this  process  up 
and  vou  have  a 
vei)^  risk}  business 
that  is  accom- 
plished entirely 
with  members'  do- 


and  associated  available  launches  al- 
lows some  of  the  existing  demand  to 
he  met.  As  a  result,  ihi.s  allows  a  bit 
of  wiggle  room  for  experimentation 
in  new  designs,  technology,  and  op- 
erating modes  that  may  become 
tomorrow's  common  operating  modes. 
The  Final  Consideration:  Given 
the  above  considerations,  ilie  chal- 
lenge is  lo  identify  and  clearly  under- 
stand all  design  considerations,  stif 
ihem  all  together  and  let  them  simnicn 
eorreclly  address  ihcii-  impact,  and 
come  up  with  an  achievable  and  realis- 
tic design  that  will  challenge  both  the 
builders  and  users  of  the  proposed  sat- 
ellite. Nearly  at  I  of  the  dme  that  is 
easier  said  than  done,  but  that  is  pmb- 
ably  one  of  the  main  challenges  that 
makes  hams  want  to  build  or  use  ama- 
teur radio  satellites.  Also,  because  de- 
sign considerations  often  conflict,  it  is 
a  tough,  and  perhaps  impossible  task 
to  design  the  perfect  amateur  radio 
satellite.  While  it  is  a  noble  goal  lo 
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nated  lime  and 
dollars!  However,  the  results  continue 
to  be  stunning;  just  look  at  the  number 
of  amateuf  radio  satellites  in  orbit! 

So  what's  the  battom  line?  What  is 
AMSAT's  next  satellite  project? 

So,  gtveo  all  of  these  design  consid- 
erations, what  did  the  Project  Commit- 
tee do  at  their  Denver  workshop?  In  a 
nutshell,  the  committee  did  what  past 
AMSAT  designers  and  builders  of  sat- 
ellites did;  tliey  got  down  in  the  lechni- 
cal  weeds  and  forged  a  satellite  design 
that  would  accomplish  a  specific  mis- 
sion, be  technically  challenging,  meet 
membership  necd^,  and  be  worthy  of 
financial  support.  Is  the  design  of  this 
workshop  perfect  and  complete?  Cer- 
tainly not.  There  were  compmmises, 
and  components  of  this  proposed  de- 
sign will  continue  to  evolve  and  be  im- 
proved up  until  the  day  of  the  launch. 
However  thai  is  the  nature  and  reality 
of  the  satellite  design  business;  all  of 


the  answers  aie  not  on  the  table  up- 
front. As  a  result,  continual  improve- 
ments arc  always  being  made  to 
enhance  the  mission, 

Tlie  key  points  of  die  proposed  satel- 
lite design  that  was  forged  at  the  Den- 
ver Workshop  are  best  summari/ed  by 
portions  of  an  open  leilei"  that  x^MSAT- 
NA  President  Robin  Haighton  VE3FRH, 
provided  AMSAT-NA  members  after 
the  workshop: 

Greetings: 

It  IS  with  great  pleasure  that  I  write 
to  you  this  month  and  talk  about  the 
progress  being  made  with  our  next  sat- 
ellite project,  currently  known  as 
"Project  JJ. '  [Tentatively  named  for 
Dick  Jansson  WD4FAB  and  Lyle 
Johnson  KK7P,  who  proposed  the  two 
initial  satellite  designs  (Figs-  1  and  2) 
tiiat  were  the  basis  for  fuilhcr  discussion- 
and  analysis  at  the  workshop,] 

Recently,  a  meeting  was  held  in 
Denver,  Colorado  ^^  attended  by 
twenty  of  AMSAT-NAs  designers  and 
officers.  Their  main  objective  was  to 
begin  implementation  of  this  project, 
as  mandated  by  the  AMS AT-NA  Board 
of  Directors.  While  it  is  not  mv  inien- 
tion  in  this  letter  to  go  intt>  every  detail 
about  the  meeting,  il  is  important  to 
note  thai  one  very  signilicanl  decision 
made  was  lo  make  every  aspect  of  this 
new  satellite  (as  it  is  being  designed) 
completely  available  to  the  AMSAT 
comiiiujiit).  By  every  aspect  I  mean 
every  drawina  fincludinii  schematics), 
every  piece  of  code,  and  all  telemetry 
details,  etc.  The  only  details  that  will 

m 

not  be  released  are  those  that  would 

possibly  endanger  the  security  of  the 
spacecraft  when  in  orbit  (should  hack- 
ers become  active  on  the  bird),  and  any 
proprietary  commercial  data  (which  I 
dojil  think  that  there  will  be  much,  if 
any,  of).  In  other  words.  Project  J  J  will 
be  your  satellite! 

Yes,  this  new  project  will  be  an 
''open  concept"  design  and  the  project 
committee  will  welcome  your  con- 
structive feedback  as  the  project 
progresses.  In  fact,  I  am  pleased  to  an- 
nounce that  Paul  Williamson  KBSMU 
will  be  [looting  project  information  on 
the  AMSAT' NA  WWW  page  and  Russ 
Tillman  K5NRK  will  be  writing  an  ini- 
tial article  for  The  AMSAT-NA  Journal 


—  with  more  articles  pTanned  as  we 
progress.  I  am  also  pleased  to  an- 
nounce that  Lyle  Johnson  KK7P  and 
Chuck  Green  N0AD1  have  agreed  to 
act  as  joint  managers  a[  the  ^lart  of  this 
project,  J 

As  with  any  project  it  is  al wa^  wise 
to  review,  and  Icam  from,  previous 
projects.  Accordingly,  ai  ihe  Denver 
meeting  a  review  of  ihe  Phuse  3  series 
of  satellites  was  undertaken.  Discus- 
sion took  place  on  advantages  and  dis- 
advantages, things  we  want  to  repeat 
and  things  we  can  improve  on.  Such  a 
review  is  a  very  valuable  part  of  the 
design  process. 

Some  of  the  decisions  made  at  the 
meeting  included: 

•  Sideband  uplinks  on  L-  and  U- 
bands  with  an  S-band  downlink; 

•  Digital  communications  (TDM A) 
L-band  uplink  with  S-band  downlink; 

•  V-band  telemetry  beacon; 

•  Gain  antennas  for  U-,  L-,  and  S- 
bands; 

•  Omnidirectional  antennas  (for  ini- 
Ual  commands  in  the  lower  part  of  the 
orbit); 

•  Propulsion  system  only  if  abso- 
lutely necessary.  This  is  a  function  of 
yet-undetermined  launch  dynamics  and 
we  may  require  some  form  of  simple 
system  for  perigee  adjustment.  A  deci- 
sion on  this  will  be  made  on  the  need 
of  a  propulsion  system  in  the  near  future. 

Now  U)  the  important  question  of  fi- 
nance. It  is  quite  apparent  that  the  days 
of  inexpensive  launches  are  over,  espe- 
cially if  wc  want  a  gtxid,  reliable  launch, 
which  I'm  sure  we  all  do.  Therefore,  it  is 
imperative  that  we  immediately  com- 
mence a  fund-raising  effort  —  for  a 
launch  (currently  estimated)  in  early 
2(X>4. 

Again,  this  will  be  your  satellite! 

Robin  Haighton  VE3FRH 
President.  AMSAT-NA 

At  the  workshop,  an  overall  decision 
was  also  made  to  proceed  with  space- 
craft design  (module  sizes  —  volume 
and  mass,  electrical  connectors  and  in- 
terfaces, module  identification,  pre- 
liminary power  budget,  specifications 
for  each  identified  module)  and  have 
this  ready  for  a  preliminary  design  re- 
view by  the  end  of  20tJK  A  critical 


design  review  will  follow  the  prelimi- 
nary design  review  a  few  months  later. 
Every  module  will  require  a  detailed 
test  plan  as  part  of  its  design,  lb  expe* 
dite  this  process,  Lyle  Johnson  KK7P 
and  Chuck  Green  N0ADI  agreed  to 
co-manage  the  project  to  bring  it  to 
this  point. 

By  the  end  of  2001,  Robin  Haighton 
VE3FRH  (working  with  Jan  King 
W3GEY  and  others)  will  identify  a 
launch  opportunity.  Meanwhile,  Shep 
Shepard  AA7MH  will  oversee  an 
AMSAT-NA  Business  Development 
Committee  to  decide  what  funding  can 
realistically  be  raised  for  the  project. 

It  is  proposed  that  the  new  satellite 
will  then  be  built,  tested,  and  inte- 
grated during  2002.  It  was  also  pro- 
posed that  all  modules  will  be  tested 
individually  and  then  tested  as  part  of 
and  after  intcgruLicm  during  2003.  The 
shipment  of  the  satellite  to  (a  presently 
undeientiined)  launch  agency  can  oc- 
cur by  the  end  of  2003,  with  a  potential 
launch  as  early  as  the  first  part  of 
2004. 

At  the  Denver  Workshop,  the  follow- 
ing responsibilities  were  assigned: 

Mechanical  (launch-dependent  deci- 
sions): Dick  Janssun  WD4FAB,  Lyle 
Johnson  KK7P,  Stan  Wood  WA4FNY, 
and  Chuck  Green  N0ADL 

Mechanical  (dcsij^ns,  drawings,  etc.): 
Dick  Jansson  WD4FAB  and  Mike 
Kingery  KE4AZN, 

Antennas:  Stan  Wood  WA4NFY, 

Thermal  Design:  Dick  Jan.sbon 
WD4FAB, 

Digital  Communications:  Phil  Kam 
KA9Q. 

Digital  Ground  Hardware:  Brian 
Straup  N5YC- 

Computers  &  Related  Sensors:  Lyle 

Johnson  KK7R 

Navigation  Sensors:  Lou  McFadin 
W5DID. 

Propulsion  (lauiich<iependent):  Tomas 
Sviiek. 

Command  Team  Leader:  Stacey  Mills 
W4SM. 

Power  System:  John  Conner  NJ0C. 

Launch  Availability:  Robin  Haighton 
VE3FRH,  Jan  King  W3GEY,  and 
Tomas  Svitek, 

Continued  on  page  62 
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AMSAT,  Where  to  Next? 


The  prez  tells  us. 


Since  amateur  radio's  conception,  its  experimenters  liave  frequently  led  the  way  in 
innovation  and  new  ideas  for  tiie  Amateur  Radio  community  as  well  as  for  both  civilian 
and  military  users.  AMSAT  is  certainly  no  stranger  to  this  concept,  having  led  the  way 
for  microsat  usage,  assisted  launch  agencies  with  the  design  and  implementation  of 
secondary  pay  load  rhigs  as  well  as  search  and  rescue  ideas,  and  come  up  with  many 
other  innovations. 


The  fuiure  of  AMSAT  depends. 
to  a  great  degree,  on  the  coniin- 
ued  ability  of  the  AMSAT  tech- 
nical designers  and  engineers  to  devise 
new  techniques  and  to  inspire  the 
membership  to  continue  to  experiment 
with  science  in  space.  This  in  turn  de- 
pends on  the  willingness  of  the  member- 
slaip  to  support  Llie  AMSAT  activities. 

Ainaieur  Radio  entliusiasls  are,  by 
their  very  nature,  people  who  are  inter- 
ested in  Ihe  science  of  radio  and  com- 
munications. Many  of  us  have  been  \ 
fascinated  with  radio  since  our  earliest 
days  and  have  experimented  with  de- 
vices such  as  crystal  sets,  tubes,  tran- 
sistors, and  integrated  circuits  even 
before  we  could  understand  their  func- 
rion.  We  are  otten  the  "early  users" 
when  new  devices  hit  the  marketplace 
and  are  always  on  the  lookout  for  that 
new  device  or  item  at  the  ham  flea 
market.  This  is  particularly  true  of 
those  who  work  the  amateur  satellites, 
and  we  are  anxious  to  try  out  the  "new 
bird"  with  its  latest  bands,  new  de- 
vices, and  unique  functions.  AMSAT, 
comprising  many  national  and  indi- 
vidual AMSAT  organizations  and  a 
worldu  idc  membership,  has  been  a  lead- 
ing prop<ineni  of  space  communications 
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and  experimentation.  The  results  of  this 
etfort  by  thousands  of  satellite  opera- 
tors have  benefited  communications 
and  science  experiments  in  commer- 
ciaK  military,  and  amateur  satellites. 
Since  the  early  days  of  OSC:\R  1  in 
1961,  forty-two  satellites  have 
achieved  the  designation  oi  OSCAR 
(Orbiting  Satellite  Carrying  Amateur 
Radio),  and  more  are  anticipated  this 
year.  Many  of  these  satellites  have  had 
unique  experiments  on  board  which 
proved  a  new  design  or  technique.  Of- 
ten by  the  life  of  the  satellite  we  are 
able  to  evaluate  the  effectiveness,  in 
space,  of  a  material  or  radiation-hard- 
ened electronic  components.  The  suc- 
cess of  the  satellite  programs  has  been 
such  that  several  major  manufacturers 
are  producing  transceivers  which  are 
directly  usable  in  the  saiellite  service 
as  well  as  in  the  HF  ser\ice.  and  in- 
clude CAT  ports  for  Doppler  fre- 
quency correction,  as  well  as  the 
capability  to  track  both  forward  and 
reverse  between  the  frequency  bands, 
with  full  duplex  communication. 

With  all  this  said,  there  are  several 
questions  that  keep  being  asked,  and 
they  are  very  important,  because  they 
aft'ect  the  investment  that  you  have 


made  or  are  going  to  make  in  equip- 
ment and  support  of  your  local 
AMSAT 

Qnestion  1:  'With  all  the  new  ideas 
and  imiovations  tbat  I  hear  about,  will 
my  existing  equipment  be  of  any  use?'' 

Answer:  Yes  —  dc finitely  —  yes! 
Although  new  ideas  will  be  tried  and 
developed,  existing  systems  using 
your  current  equipment  will  be  around 
for  many  years  to  come.  For  example^ 
the  next  satellite  built  in  AMSAT-NA 
will  have  standard  SSB  capability  as 
well  as  a  new  digital  modulation  svs- 
teni.  It  is  also  most  likely  to  have  a 
70cm  uplink  and  a  2-meter  downhnk 
(Mode  B)  as  well  as  higher  frequencies* 

Questioti  2:  '*SSB  has  been  with  us 
for  over  50  years  —  should  we  be 
looking  at  newer  and  more  efficient 
modulation  techniques?" 

Answer:  Yes.  on  the  new  AMSAT- 
NA  satellite,  it  is  proposed  to  have  a 
digital  modulation  system  which  could 
eventually  replace  SSB  as  our  main 
modulation  system,  purlicularly  in  sat- 
ellite w^ork*  The  digital  system  would 
,  be  more  efficient  with  power,  and 
more  accurate  with  communications, 
resulting  in  less  AM  interference. 
Built-in    Foruard    Error    Correction 


(PtH^  would  provide  greater  reliabil- 
ity. However,  while  such  systems  are 
readily  available  on  your  digital  cell 
phone,  they  have  not  been  applied  to 
amateur  sale  1  hies  —  yetl 

Qut'stifin  3:  "OK.  so  wc  know  what 
AMSAT-NA  proposes,  but  who  is  do- 
ing any  thing  else? 

Answer:  There  are  many  satellite 
programs  applicable  to  Amateur  KaJio 
being  constructed  for  launch  at  the 
present  lime  (late  August).  These  include: 

•  AMSAT-CE  CESAR- K  a  microsat 
2m,  23cm  uplink  and  TOcni,  13cm  down. 
Possibly  10  be  launched  in  2001 . 

•  AMSAT-VU,  2M  and  70  Cm,  De- 
tails being  discussed, 

•  AMS AT-DL,  an  amateur  radio  mis- 
sion to  the  planet  Mars  providing  Le- 
lemetr)^  io  radio  amateurs  on  amateur 
bands  as  described  briefly  at  the 
AMSAT-UK  colloquium  July  200L 
{Details  in  the  AMSAT-DL  Journal  in 
German). 

•  PCS  AT  by  Bob  Brum'nga  WB4ARR 
an  APRS  satellite  —  due  to  have 
launched  in  September  2(10  L 

•  Siarshine  by  Gil  Moore  N7YTK, 
an  educational  satellite  —  due  to  have 
launched  in  September  2001, 

•  Many  Cubcsats,  comprising  4-inch 
cubes  to  be  launched  late  in  2001  or 
early  in  2002,  These  are  educational 
sateliiles  in  I  he  amateur  satellite  bands. 

These  listed  satellites  should  be  fully 
available  to  the  ham  commuiiity,  and 
will  use  technology  which  is  applicable 
to  existing  equipment  in  the  2-meter  and 
70cm  bands. 

So  whal  is  the  long-range  plan  for 
AMSAT-NA?  Our  current  Uiinking  is 
that  as  amateur  radio  hobbyists  we  will 
continue  to  design,  build,  and  ope i  ate 
satellites,  white  developing  new  ideas 
and  leading  technology.  We  believe 
thai  by  advancing  the  state  of  the  art 
while  siill  maintaining  the  opportunity 
to  use  existing  equipment  we  will  in- 
crease our  new^  membership  and  con- 
dnue  to  satisfy  those  existing  members 
who  enjoy  the  more  traditional  means 
of  communication  Llu'ough  satellites. 

We  are  therefore  proposing  to  have  a 
new  satellite  launched  into  orbit  about 
every  3  to  4  years  as  adequate  funding 
becomes  available.  Each  one  in  turn 
will  have  some  advancement,  but  there 


will  be  some  of  the  traditional  operat- 
ing means  available  on  some  of  the 
satellites.  All  of  this  takes  funding, 
chiefly  provided  by  the  Amateur  Radio 
Satellite  community.  So  let  me  ask  the 
next  and  last  questions: 

Is  the  amateur  satellite  community 
prepared  to  support  the  principles  that 
I  have  laid  out  above?  Are  you  willing 
to  join  your  national  or  international 
AMSAT  organization?  Are  you  prepared 
to  financially  contribute  and/or  be  an 
active  participant  in  the  organizadon? 

Don't  leave  it  to  otliers  —  do  it  now! 


Microwave  Antennas  for  AO-40 

continued  from  page  23 

had  fiin  in  the  process.  1  hope  this 
taster  of  an  article  will  encourage  you 
to  have  a  go  and  build  your  own  AO-40 
antenna  array. 
Good  luck,  and  see  you  on  AO-40! 

Further  reading  and  resources 

AMSAT —  lhltp://www.amsat.orgl 
AMSAT  DL  —  [hllp://www.amsat- 

dLoiil 
AMSAT  UK  —  [http://w  ww.amsat- 

uk.org] 
ARRL  —  lhttp://www.arrLorg] 
G3PH0  —  {http://www.g3pho.free- 

onlinexo.uk] 
G3RUH    —    [hlip://www.jmiiller. 

demon.co.uk] 
G6LVB  —  Piltp://www.g61\  b.com] 
liSGB  —  [ht^://www.rsgb.ofg,uk] 


Modifying  theTranSystem 
3733  for  Mode  S 

coniini^djrom  fKige  25 

Vm  not  thai  worried  about  whal  num* 

hers  appear  on  the  display  of  the  radio. 

There  are  some  other  mods  being 

performed  on  the  unit,  1  have  not  had  a 

need  for  these,  but  they  may  fit  your 
needs.  Several  people  have  added  a 
thermistor  to  the  crystal  to  act  as  an 
oven.  You  can  see  this  mod  at  [http:// 
members.aoI.com/k5gna/ 
PTCthemiistor.jpg].  Another  mod  is  to 
remove  and/or  replace  the  first-stage 
filter.  This  should  provide  even  bencr 
performance,  but  it  is  not  an  operation 


for  the  faint  of  heart.  It  is  very  easy  to 
damage  the  front  end  of  the  downcon- 
verter  with  static,  and  optimizing  this 
filler  requires  some  fancy  lest  UL:ir 
Adapters  are  available  to  replace  the 
integrated  antenna  with  a  type  '*N'' 
connector.  This  would  allow  for  ex- 
perimenting w  ith  other  anicnnaji.  Jerry 
K50E  has  a  mod  to  power  a  preamp 
ahead  of  the  unit.  You  can  see  it  at 
lhtip://home,swbell.nei/k5oe/ 
3733_I2Vdc.jpg]. 

I  would  like  to  close  this  article  with 
a  few  comments  on  operating  wiih  the 
3373,  The  unit  will  drift  in  IVcLiucncy  a 
bit.  It  is  best  to  power  it  up  an  hour  or 
two  before  you  intend  to  use  it.  Re- 
member, it  was  designed  to  nin  24 
hours  a  day  7  days  a  week,  so  there  is 
nothing  wrong  with  leaving  it  on.  The 
integrated  dish  reflector  with  die  stock 
iniegraied  dipolc  is  easy  to  set  up  and 
hard  to  beat  You  can  see  mine  in 
Photo  F.  Several  people  have  reported 
that  their  units  survive  very  short  ac- 
cidental iransniissions.  That's  good  to 
hear,  but  take  care  and  try  not  to  trans* 
mil  into  the  unit.  If  1  have  a  complaint, 
it  is  that  the  downconverter  has  loo 
much  gain.  1  have  10  dB  of  attenuation 
between  my  pow  er  inserter  and  my  ra- 
dio. The  bottom  line  is  that  Mode  S  is 
easy  and  lun!  1  hope  to  work  you  soon 
on  AO-40! 


All  Aboard  for 
ARISS  ,.. 


^   coutuntfdframpage  45 

ISS  to  begin  using  the  ham  radio 
station* 


Conclusion 

Tlie  year  2(X)1  will  long  be  nrmem- 
bered  as  the  year  that  the  ARISS  team 
pioneered  a  new  facet  of  amateur  radio 
—  permanence  on  the  Intemaiional 
Space  Station.  In  the  future,  dierc  will  be 
new  equipment,  new  modes  of  opera- 
tion, and  exciting  QSOs.  Enjoy  tlie 
QSOs,  cxpeiimentation,  and  school 
group  contacts.  And  remember  the  inter- 
national team  that  made  it  hapi^ni  — 
ARISS. 

Continued  on  page  61 
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Jim  Gray  II 

210  East  Chateau  Cir 
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E  r  ratio 


Conditions  throughout  November  will  be  erratic  as  sunspot  numbers  remain  high  and  solar 
activity  fluctuates  from  low  to  moderate  levels.  Numerous  minor  Hares  and  recurring  coronal 
holes  will  continue  to  plague  operators  through  increased  signal  absorption,  auroral  eclio,  and 
shortwave  fadeouts. 


Tropical  storms  will  also  add  their  share  of  atmospheric  noise 
to  the  higher  bands,  but  on  the  whole  this  monih  should  be  one 
of  the  better  ones  for  DXers  this  year.  Tve  picked  15  days  as  Good 
(G)  or  Fair-io-Good  (PGh  so  evervone  should  have  a  shot  at  making 
some  interesting  long  distance  contacts. 

Although  no  Poor  (P)  days  appear  on  the  calendar,  you  can  still 
expect  ionospheric  or  geomagnetic  disturbances  to  occur  during 
about  one-third  of  the  days  al  lower  latitudes  and  almost  one-half 
the  days  al  more  northerly  local  ions.  Those  days  F  ve  eannarked  as 
Fair- 10- Poor  have  the  greatest  potential  lor  troublesome  events  to 
materialize  on  the  sun. 

Events  such  as  Coronal  Mass  Ejections  (CMEs),  disappearing 
filaments,  and  major  flares,  can  have  two  effects  on  communica- 
tions: immediate  and  delaved.  Immediate  effects,  termed  Sudden 

■r 

Ionospheric  Disturbances  (SIDs),  occur  within  8  to  10  minutes  and 
can  cause  moderate  to  severe  fading  or  total  blackouts  lasting  up  to 
several  hours.  Delayed  elTects  arrive  within  24  to  48  hours  in  the 
form  of  geomagnetic  storms  that  can  disrupt  communications  for 
up  to  several  days.  These  delayed  storms  are  not  reflected  on  my 
calendar  due  to  their  less  predictable  nature,  so  keep  \his  in  mind 
when  w^ondering  why  the  conditions  do  not  match  the  forecast. 

Next  time,  I  will  expand  on  this  theme  of  forecast  vs,  actual 
conditions  by  explaining  some  of  the  methods  and  pitfalls  of  long- 
range  forecasting.  Until  then,  Happy  Thanksgiving! 

Band-by-Band  Summary 
1 0-1 2  Meters 


Good  to  excellent  propagation 
Good  (G)  days  stalling 


wir»^L...wM  conditions  can  be  expected  on 
shortly  alter  sunrise  and  continuing  up  to 
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Table  I.  Band,  time,  country  cliurL  Flain  numeral  indicate  bands 
which  should  be  worhtbJe  on  Fair  to  Good  (F-G)  am!  Good  (G)  days. 
Nimtbers  in  patienihcses  indicate  bctfids  mimlly  woricabk  ofi  Gotxl  ( G) 
days  only.  Dual  nwnbers  indicate  that  the  inten*emng  bands  should 
also  he  usable.  When  one  number  appears  in  pan^mlwses,  that  end  of 
I  the  range  m//  probably  be  open  on  Good  tGi  days  only. 
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two  hours  past  sunset  Work  toward  Eu- 
rope and  Africa  before  noon.  Central  and 
South  America  from  late  morning  to  mid- 
aftemoon,  and  the  Pacific,  Australia,  and 
Southwest  Asia  in  the  late  afternoon  or 
early  evening.  Shori-skip  will  vary  be* 
tween  1,000  and  2,000  miles  on  most 
days. 

15-17  Meters 

Good  to  Excelleni  daytime  openings  will 
be  workable  on  Good  (G)  days.  As  always, 
follow  ihe  progress  of  the  sun  by  working 
to  the  easl  in  the  morning,  to  ihe  south 
around  midday,  and  to  the  west  in  the  afler* 
noon  through  mid-evening.  Look  forespe* 
cially  long  paths  lo  the  southern  hemisphere 
with  short-skip  effective  between  SCO  and 
2.100  miles, 

20  Meters 

Good  to  excellent  daytime  propagation 
and  Fairio  Good  nighuime conditions  will 
allow  around-lhe-clock  activity,  Fn  gen- 
eral, work  toward  the  easl  in  the  morn- 
ing,  the  south  at  midday,  and  the  west  in 
the  afternoon  and  evening.  Be  sure  to 
check  the  Time-Band-Counlry  Chan  for 
additional  openings,  notably  the  Middle 
East  and  Africa  in  ihe  afternoon.  Short- 
skip  will  vary  between  1,000  and  2^200 
miles. 

30-40  Meters 

GockI  to  excellent  propagation  conditions 
may  exist  on  Good  (G)  days  provided  that 
atmospheric  static  is  low.  The  best  oppor- 
tunities will  occur  during  the  hours  of  dark- 
ness, but  early  mornings  and  late  afternoons 
can  also  be  fruitful.  Work  toward  the  east 
and  southeast  before  midnight  and  to  the 
west,  northwest,  and  southwest  between 
midnight  and  sunrise.  Shon-skip  at  night 
will  average  between  500  and  2.000  miles, 
while  during  the  day  it  is  limited  to  under 
1,000  miles, 

80-1 60  Meters 

Fair  conditions  can  he  expected  on 
Good  (G)  days  with  ainiospheric  noise 
due  to  storms  being  the  primary  limita- 
tion. Grayline  propagatiun  during  the 
morning  and  evening  twilight  hours  will 
provide  the  best  long  disiiince  opportuni- 
ties with  a  short-skip  distance  of  up  to 
2,000  miles.  In  general,  work  to  the  east 
and  southeast  before  midnight,  and  to  the 
southwest  through  northwest  after  mid- 
night. If  40  meterj^  is  open,  80  and  160 
could  be,  too. 


All  Aboard  for  ARISS  „. 

continued  from  page  59 

For  more  infonmation  on  the  ARISS 
progr*jii,  you  are  welcome  to  surf  the 
ARISS  Web  page  at:  [hitp://ariss.gslc\ 
nasa.gov]. 


Hamsats  Awards 

continued  from  page  47 

Intermediate  Level  (includes  con- 
tacts from  Beginner  Level) 

Work  2  School  Club  Stations 

Work  8  YL  Ops 

Work  8  Young  Ops  (16  and  younger) 

Work  15  Ops  that  have  had  their  li- 
cense for  less  than  2  years  at  the  time 
of  contact 

Work  2  Ops  as  their  "1st  Satellite 
Contact'*  (ever,  not  just  on  a  particular 
satellite) 

Expert  Level  (includes  contacts 
from  Intermediate  Levels) 

Work  3  School  Club  Stations 

Work  12  YL  Ops 

Work  15  Young 
Ops  (16  and 
younger) 

Work  25  Ops 
that  have  had 
their  license  for 
less  than  2  years 
at  the  time  of 
contact 

Work  4  Ops  as 
their  "1st  Satellite 
Contact"  (ever, 
not  just  on  a  par- 
ticular satellite) 

Any  satellite  may 
be  used  for  these 
contacLs,  but  con- 
tacts must  be 
made  by  voice  or 
CW.  No  packet 
contacts  allowed. 
Contacts  with  the 
ISS,  shuttle,  or 
any  other  manned 
spacecraft  are  not 
lo  be  used  for  this 
award. 

Contacts  must 
be  made  on  or  af- 
ter November  K 
2001. 


Callsigns  may  be  used  only  once. 
Therefore,  ifa  callsign  fits  nfiultiple  cat* 
egories,  it  is  your  choice  as  to  which  cat- 
egory you  claim  it  for  (e,g.,  Mahana 
W5BTS,  could  be  claimed  for  YL  op. 
Young  Op,  and  Op  licensed  less  than  2 
years).  School  Club  callsigns  count  only 
towards  the  School  Club  category. 

No  QSI.  cards  are  required,  however, 

Caniiiiued  on  page  62 


Repeaters 

6  &  2  m  A  440  On  yoyr  frmqiamncy 

$3t9<95  &  $4n.9S 

Repeater  Controllers 

RC«1O0OV  $259.95  /  ltC-iO0$f  29.95 

Micro  Computor  Concepts 

•949  Gum  Tt«#  Avm 
N«w  Pi^rt  Rlchey,  FL  34953 

727-376-6575  10  AM-10  PM 

•-iii«il  ii9oaSaitoa,ii^t 
http://iiicc3toraifan.cciM 


TRANSMITTER  LOCATION 


New  fixed  site  direction 
finders  provide  2  degree 

accuracy,  arrd  include 

software  torlriangulalion  from 

a  central  control  site.  Mobile 

versions  also  available  covering 

50MKZ  lo  1  GHl 


oppler  Systems  Inc* 

i  PO  Box  2780  Carefree.  AZ  85377 

Tel:  {4S0)  488-9755  Fax:  {480)  48S-1295 

wvvu.^dopsys.  com 

Euiopean  Mai keting  Director  Denis  Egan 

PO  Box  2.  Seaton,  Devon  EX  12  2YS  Enqiand 

Td&  Fax:  44  1297  62  56  90 


\ 


73  Amateur  Radio  Today  •  November  2001  61 


Hamsats  Awards 

continued  from  page  61 

random  checks  with  the  operators 
listed  will  be  performed. 

To  submit  for  the  award,  send  a  list 
in  date/time  order  with  Callsi so/Date 
of  Contact/Time  of  Contact/Satclliic/ 
Category  to  the  AM  SAT  Awards  Man- 
ager, KK5DO. 

For  category  please  UKe: 

YL  for  YL  ops  contact 

Teen  for  You ng  ops 

First  for  1st  Contact 

New  for  ops  less  than  2  years 

School  for  School  Club  Station 

For  sample  subniitiaL  see  Tablt?  1. 

A  certificate  is  available  for  S3,5U 
for  AMSAT  members  and  $5  for  non- 
AMSAT  members.  Two  units  of  post- 
age are  required  for  return  of  your 
certificate. 

Various  maga/Jnes,  countries  and 
ham  groups  have  other  awards,  Tlierc 
is  even  one  from  Russia,  the  Cosmos 
Award.  So  you  may  have  to  check 
around  to  find  them.  Should  you  have 
any  questions  about  any  of  the 
AMSAT  or  ,\RRL  awards,  I  would  be 
happy  10  answer  them.  Please  send 
them  lo  me  via  snail-mail  or  the  pre* 
ferred  method.  E-maiL  at  Pvk5do@ 
amsat.org]. 

73,  and  good  luck  in  chasing  your 
favorite  award! 


Rfsky  Business 

continued  from  page  5  7 


Lens:  Lou  McFadin 


Detector;  Lyle  Johnson 


Cameras  - 

W5D1D. 

Cameras  - 
KK7R 

Regulatory:  Dick  Daniels  W4PUJ. 

Magnetorquoi-s:  Luu  McFadin  W5D1D. 

Chief  Information  Officer  (Elec- 
tronic): Paul  Williamson  IvBSMU. 

Project  Co-Managers  (until  launch 
detLiils  have  been  decided):  Lyle  John^ni 
KK7P  and  Chuck  Gn-en  N0AbL 

The  real  challenge: 
What  can  vow  do? 

Lots  of  good  things  came  out  of  the 
Denver  Workshop.  The  next  AMSAT 
satellite  has  a  proposed  design  and  di- 
rection. In  addition^  preliminary  time 
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lines  for  constructing  and  testing  the 
satellite  have  been  identified,  along 
with  assignments  for  responsibility  of 
developing  a  variet\^  of  satellite  mod- 
ules. An  innovative  and  simple-design 
digital  operating  mode  has  been  pro- 
posed to  fly  on  the  satelhte  that  will  al- 
low more  hams  to  access  the  satellite 
via  low-cost  satellite  ground  stations. 

Lots  of  challenges  also  came  out  of 
the  Denver  Workshop.  With  this  ambi- 
tious project  comes  a  hefty  price  tag:  it 
will  be  a  challenge  for  AMSAT  to  raise 
the  necessary  funds.  Also,  the  need  for 
new  builders,  ground  station  hardware 
designers,  and  command  and  control 
stations  to  come  forw  ard  and  help  with 
this  task  was  apparent.  There  will  be 
plenty  of  opportunities  for  interested 
hams  to  work  on  this  project.  One  ben- 
efit of  the  proposed  open  design  con- 
cept is  that  it  win  enhance  members' 
awareness  of  ongoing  developments. 
As  a  resuk,  more  opportunities  will  ex- 
ist for  locating  and  employing  much- 
needed  assistance  during  the  develop- 
ment and  testing  of  the  satellite. 

As  AMSAT'NAs  next  satellite 
project  matures,  there  will  be  many 
opportunities  for  involvement  and  par- 
ticipation. So,  if  you  are  interested  in 
participating  in  the  next  AMSAT  satel- 
lite project,  the  first  step  is  easy:  Stay 
abreast  of  developments  of  this 
project.  It  does  not  matter  where  you 
live  in  this  world,  as  AMSAT  commu- 
nicates via  E-mail.  W^W.  fax,  tele- 
phone, and  (you  guessed  it)  amateur 
radio.  There  are  several  first  steps  you 
can  do  to  Support  this  project,  namely: 

•  Join  AMSAT-NA;  Membership 
and  financial  support  should  be  your 
first  step  in  participating  in  this  project 
Among  many  benefits,  AMSAT  mem- 
bers receive  The  AMSAT  Joimiai 
which  continually  chronicles  the  de- 
velopmeni  and  use  of  many  amateur 
satellites. 

•  For  the  latest  developments,  moni- 
tor [http //www.amsat.orgj  and  weekly 
AMSAT  News  Service  bulletins. 

•  Subscribe  and  participate  in  dis- 
cussions on  amsai-bb.  an  E-mail  list 
that  openly  discusses  a  variety  of  evolv- 
ing amateur  satellite  issues.  (Complete 
subscription  details  are  available  via 
[http://www.amsat.org].) 


•  Get  on  the  air  and  use  the  satellites! 
It  is  a  great  way  to  understand  existing 
and  emerging  technology.  It  s  a  great 
way  lo  learn,  lots  of  fun.  and  you  will 
enjoy  the  comradeship! 

As  calls  for  help  or  assistance  arise 
during  this  project,  they  will  be  posted 
via  the  above  sources.  So.  get  prepared 
to  jump  in  and  have  fun! 

Russ  TiUman  KSNRJv  lias  been  edi- 
tor of  The  AMSAT  Journal  for  six  years. 
Hes  a  member  of  the  AMSAT s  Project 
and  Business  Dexelopmem  committees 
and  Vice  President  of  Publications. 
When  not  doing  AMSAT Imsiness,  he  en- 
jays  pursuing  DX  whether  via  satellites. 
HF,  E-maH,  or  eyeball-to-eyebalL 


I 


QRK 

continued  from  page  6 

"As  part  of  the  worldwide  amateur  radio  com- 
munity, Australian  amateurs  have  many  friends 
and  relatives  in  the  U.S..  and  many  of  us  are 
wondering  how  these  fdends  are  faring. 

"I  note  with  pride,  however  that  in  this  as  in 
many  other  such  situations,  amateurs  have  ah 
ready  offered  their  services  fhrough  the  ARRL  and 
its  various  emergency  service  organizations  to  pro- 
vide assistance  to  both  individuals  and  the  wider 
community  affected  by  this  disaster  This  spirit  is 
especially  significant  in  this  the  International  Year 
of  the  Volunteer. 

Our  thoughts  and  best  wishes  go  out  to  all  Ameri- 
can amateurs  involved  in  the  valiant  rescue  efforts 
currentfy  underway  1  feel  sure  that  all  amateurs  in 
Australia  will  be  watching  the  developments  in  the 
U.S.  carefully  over  the  next  few  days  and  many  of 
us  wish  that  we  were  better  placed  to  provide  as* 
sjstance  lo  those  in  need  at  this  time." 

Shortly  after  the  terrorist  attacks  on  the  Worfd 
Trade  Center  and  the  Pentagon,  FCC  Special 
Counsel  Riley  Hollingsworth  asked  radio  ama- 
teurs to  keep  their  ears  open  and  report  any  sus- 
picious or  clandestine  communications  to  him. 

If  you  do  happen  across  something  that  needs 
to  be  reported,  you  will  need  to  know  where  to 
take  your  information.  Those  who  have  been 
watching  TV  or  reading  newspapers  already 
know  that  a  Federal  Bureau  of  Investigation  task 
force  is  assigned  to  head  up  the  domestic  as- 
pect of  the  investigation.  It  has  also  requested 
all  media  outlets  let  the  public  know  that  it  would 
like  any  leads  reported  directly  to  it.  To  accom- 
plish this,  the  FBI  has  set  up  a  toll-free  ntjmber 
area  code  (866)  483-5137,  Informalion  can  also 
be  sent  via  a  special  Wab  site  at  [www.rfcdtH, 
gov].  The  FCC  s  Holliogsworth  can  be  contacted 
by  E-mail  to  [fccham@fcc.gov].  All  these  ad- 
dresses and  other  resources  are  at  the  very  top 
of  the  Amateur  Radio  Newsline  Web  page  at 
[www.amewsline.org]. 

Conlinued  on  page  64 


Here  are  *iomc  or  in>  books  which 
Cdii  changi'  your  life  (if  yciu*1J  let 
*emj.  If  the  idea  of  being  healthy, 
wealth V  aind  wise  interests  vou,  start 
reading.  Vl%  you  can  he  all  that,  by  t 
only  Mhen  you  know  thu  secrets 
which  I^ve  iipent  a  lifeliine  uncover- 
tng. 

,  Wayne 

Thti  Secrtji  Guide  to  Health:  Yes, 
ihere  really  is  a  secrei  to  regaining  your 
health  and  adding  30  lo  60  years  of 
beallJn"  living  [o  your  liftv  The  aaswer  is 
simple,  buiit  means  making  some  se- 
rious lifestyle  changes.  Will  you  be  ski- 
ing the  slopes  of  Aspen  with  me  when 
you're  9£)  or  doddering  arounil  ;i  nurs- 
ing home  ?  Or  pushing  up  d*usics?  No.  I'm 
not  selling  any  he^ihh  products,  but  1 
can  help  you  cure  yourself  of  cancer, 
heait  trouble,  or  any  other  illness.  Get 
this  new,  200 1  expanded  edition 

The  Secret  <iuidc  t«  Wealth:  Just  as 
with  health,  you'll  llnd  that  you  havL; 
been  bniinw  ashed  by  "ihe  system"  into 
a  panem  of  life  that  u  til  keep  you  from 
ever  making  much  money  and  having 
rhe  freedom  lo  travel  and  do  \v  hat  you 
want.  I  explain  how  anyone  can  get  a 
dream  job  with  no  college,  no  r^surn*^, 
and  even  without  any  experience.  I 
explain  ho\\  you  can  get  someone  to 
happily  pay  you  to  learn  what  you  need 
to  know  to  start  your  own  business.  S5 
(#03> 

The  Secret  Guide  to  Wisdont:  This 
h  a  review  of  around  a  hundred  books 
ihal  will  k>ggie  your  mind  and  help 
you  change  your  life.  No.  I  don't  sell 
these  boDlcs.  Thej^'ie  on  a  wide  range  of 
subjects  and  will  help  to  make  you  a 
verv'  inten."sting  persiin.  Wait' 11  you  see 
some  of  the  gems  you've  misscil  read- 
ing. You'  11  have  plenty  uf  fascinaung  stuff 
lo  talk  aljoui  on  the  air  %5  ti02) 
The  BiDetectrifier  HandtHwk:  This 
explains  how  to  build  or  buy  (S 155)  a 
little  electrical  gadget  that  can  help 
clean  your  blood  of  any  virus,  micro  be* 
parasite,  lungus  or  yeast.  The  process 
wa.«»  discovered  by  scientists  at  the 
Albert  Einstein  College  of  Medicine, 
quickly  patented  and  hushed  iqi,  It^scur- 
h^  AIDS,  htjpatitis  C,  and  a  bunch  of 
other  ^rtDus  illnes&es.  It's  working 
miracles!  The  circuit  can  be  built  for 
under  $20  from  the  instruct  ions  in  the 
book- $10  (#01) 

M V  V^'W  1 1  Su bm ar ine  Advent ures: 
Yes,  I  spent  from  1 943- 1 945  on  a  sub- 
marine, right  in  the  middk  of  the  war 
\^  ith  Japan.  We  almost  got  stmk  seveml 
times,  and  iwicel  was  in  the  right  place 
at  the  right  lime  tu  save  the  boat. 
Wharfs  U  really  like  to  be  depth 
charged?  And  what's  the  daily  life 
aboard  a  submarine  like?  How  about 


the  Amelia  Earhan  inside  story  ?If 
you're  near  Mobile,  please  visit  the 
Drum,  $5  (#10) 

Wayne's  Caribbean  Adventures:  My 
super  budget  travel  stories  -  where  1 
visit  the  hams  and  scuba  dive  most  of 
the  islands  of  the  Caribbean.  Yon'U 
lo\ e  the  special  Liat  fare  which  let  me 
visit  II  countries  in  21  days,  diving 
all  but  one  of  the  islands,  Guadeloupe, 
where  the  hiuns  kept  me  too  busy  with 
parties.  !?i5i#l2j 

Cold  Fusion  Overview:  This  is  both 
a  brief  history  of  cold  fusion,  which  I 
predict  will  be  one  of  the  ?aT;gest  in- 
dusnies  in  the  world  in  the  21st  cen- 
lur>',  plus  a  simple  explanation  of  how 
and  why  it  works.  This  new  field  is 
going  to  generate  a  whole  new^  bunch 
of  billionaires,  just  as  the  personal 
computer  industry  did  S5  (#20} 
Cold  Fusion  Journal;  They  laughed 
when  I  predicted  the  PC  industry 
growlh  in  1975.  PCs  are  now  fhe  third 
largest  industry  in  the  wodd.  The  cold 
fusion  ground  floor  is  still  wide  open^ 
but  then  that  might  mean  giving  up 
watching  ball  games.  Sample:  S1Q(#22) 
Julijin  Sch winger;  A  Nobel  laureate's 
talk  about  cold  fusion— continuing  lis 
validity.  $2  (#24) 

Dowiiting,  Yes,  dow^sing  really  does 
work.  1  explain  how  and  why  it  woiks, 
opening  a  huge  new  anea  for  sciendAc 
research  w  ith  profound  effects  for  hu- 
manity. S2  (#84) 

Improving  State  GuvemmenC:  Here 
are  24  ways  that  stale  govermncnts  can 
cut  expenses  enonnously,  while  pro- 
viding t'ai  better  service.  I  explain  how 
any  govermnent  bureau  or  deparanent 
can  be  gotten  to  cut  il^s  expeases  by  at 
least  50%  in  three  years  and  do  it  co- 
operatively and  enthusiastically.  I  ex- 
plain how,  by  applying  a  new  technol- 
ogy, the  stale  can  make  it  possible  to 
provide  all  needed  services  without 
ha\ing  to  levy  any  taxes  at  alif  Read 
the  book,  run  for  your  legislature,  and 
let's  get  busy  making  this  countr)-  work 
like  its  founders  wanted  it  to.  Don't 
leave  this  for  "son^eone  else"  to  do.  S5 
(#30) 

I^Iankind*s  Extinction  Predictions:  If 
any  one  of  the  experts  who  have  writ- 
ten books  predicting  a  soon-to-come 
catastrophe  which  will  virtually  wipe 
most  of  us  out  are  right*  we're  in 
trouble,  1  explain  ihe  various  disaster 
scenarios,  like  Nostradamus,  who  says 
the  poles  will  soon  sltift  (as  they  have 
!£  vaal  dmes  in  the  past  ^,  wiping  out  97% 
of  mankind  Okay,  so  he's  nuade  a  long 
siring  of  past  luck}'  guesses.  The  worst 
j^art  of  these  predictions  is  the  accu- 
racy record  of  some  of  die  experts  - 
like  Hapgood  Einsiein,  Snow;  Noonc, 
Felj3i,Sirieber,55(#31) 
Moondof|r|e:  After  reading  Ren^*s 
book,  ;V.45yl  Mooned  America^  1  read 
everything  I  could  fmd  on  our  Moon 
landings.  1  watched  the  NASA  vid- 
eos, looked  carefully  at  the  photos, 
read  the  astronaut's  biographies,  and 
talked  with  readers  who  worked  for 


NASA.  Tte  book  cites  45  good  rea- 
sons I  believe  the  whole  Apollo  prx> 
gram  had  to  have  been  faked,  $5  (#32) 
Classical  Music  Guide:  A  list  of  100 
CDs  which  will  provide  you  with  an 
ouLsianding  collection  of  the  finest 
classical  music  ever  written.  This  is 
what  you  need  to  help  you  reduce 
stress.  Classical  music  also  raises 
youngster's  IQs,  helps  plums  grow 
faster,  and  will  niake  you  healthier  Just 
waif  11  you  bear  some  of  (jotsdialk's  falxj- 
kms  music!  S5<#33) 
The  Radar  Co^ierup:  Is  police  radar 
dangemus?  Ross  Adey  K6UU  a  world 
atirfioriiy,  confinns  the  dangers  of  ra- 
dio and  magnetic  fields,  including  our 
HTs  and  cell  phones.  $3  (#34) 
Three  (jatto  Talks:  A  prize-winning 
teacher  explains  what's  wrong  with 
American  schools  and  w  hy  our  kids  an: 
not  being  educated.  Why  are  Swedish 
youngsters*  w^ho  start  school  at  7  years 
of  age,  leaving  our  kids  in  the  dust? 
Our  kids  are  intentionally  being 
dumbed  down  by  our  school  system 
—  the  least  effective  and  most  expen- 
sive in  the  world.  $5  (#35  > 
Aspartame:  a.k.a.  NutraSwect.  the 
stuff  in  diet  drinks,  etc.,  can  cause  alt 
kinds  of  serious  health  problems.  Mul- 
tiple sclerosis,  for  one.  Read  all  about 
it  two  pamphlets  for  a  buck.  (#38) 
$1  MiUion  Sales  Video:  The  secret  of 
how  you  can  generate  an  extra  mil- 
lion dolkfs  in  sales  j  uM  by  using  PR .  This 
will  be  one  of  the  best  investments  you 
or  your  business  will  ever  make .  $40  ( #52 ) 
Reprint}^  of  My  Editorials  fi^om  73. 
Very  few  things  in  this  w^orld  are  as  we'  ve 
been  taught,  and  as  they  appear  I  blow 
the  whistle  on  the  s^^ms  around  us,  such 
as  the  health  care,  our  school  sy  stenu.  our 
money;  the  drug  w  ar.  a  coUcge  education, 
sugar,  the  food  giants,  our  unheal  thy  food 
fluoridL*s,  RMFs,  Nuti'aSweetctc. 

1996  Editorials:  120  pages,  1 00  choice 
editonaLs  S10(#72) 

1997  Editodak:  I48fun-pad06dpages. 
216edju>rials.  S10(#74> 

1998  Editorials:  1 68  pages  that'  11  give 
you  lots  of  controversial  things  to  talk 
about  on  die  air,  $10  (#75) 

1999  FdiloriaU;  132  pages  of  ideas, 
buok  reviews,  health,  education,  and 


anything  else  1  think  you  ought  to 
knowabouL$10(#76) 
2000  Fditoriais;  76  pages  (thinner 
magazine  as  a  result  of  our  slowly  dy- 
ing hobby)  $5  (#77) 
Silver  Wire:  With  two  5-in,  pieces  of 
heavy  pme  silver  wire  +  three  9V  bat- 
teries you  can  make  a  thousand  doi- 
lais  worth  of  silver  colloid.  What  do 
you  do  with  it?  It  does  what  the  antibi- 
otic?; do.  but  gemts  can't  adapt  to  it. 
Use  it  to  get  rid  of  germs  on  food,  for 
skin  fungus,  wans,  and  even  to  drink. 
Read  some  t>ooks  on  the  uses  of  silvo" 
coUoid  it^s  like  magK:.  S15  (#S0) 
Silver  CoDoid  Reprint  April  97  article 
on  a  silver  colloid  maker,  histoiy,  and  how 
to  use  the  stuff.  $.1  (#98). 
Colloid  Kit  Three  W  barter)'  clips,  3 
aligator  cUps  &  insiiuclions.  S5  (#99). 
Wayne*s  Bell  Saver  Kit,  The  cable 
and  instructions  enabling  you  to  in- 
expensively tape  Art  Bell  W60BB's 
nightly  5-hr  radio  talk  show,  $5  (#83) 
73  Writer's  Guide:  It's  easy,  fun,  can 
]iad  your  resume,  and  iriipress  the  hell 
out  of  your  friends.  SO  (#78) 
Cold  Fu^sioo  SJx^Pack:  Six  Cold  Fu- 
sion Journal  back  issues  to  bring  you 
up  to  speed.  $20  (#19) 
NASA  Mooned  America:  Ren^ 
makes  an  air-tight  case  I  hat  NASA 
faked  ilw  Moon  landings.  This  botvk 
will  COTivince  even  you.  $30  (#90) 
Last  Skeptic  of  Science:  This  is 
Rene's  book  where  he  debunks  a 
bunch  of  accepted  scientific  beliefs  - 
such  as  the  ice  ages,  the  Earth  being  a  mag- 
net, die  Moon  causing  ihe  tides,  etc,  S30 
(#91) 

Dark  f^loon:  568  pages  of  carefuUy 
researched  pioof  thai  the  Apollo  Moon 
landings  \sere  a  hoax — a  capping  blow 
for  Rene^s  skeptics.  S35  (#92) 
Dark  Moon  Video;  222-minute  expos6 
nailing  NASA  with  their  own  photos. 
If  you've  watched  the  NASA  ftlms  of 
the  astronauts  walking  on  the  Moon 
you  wondered  at  their  weird  gait. 
Wait' II  you  see  il  speeded  up.  It  looks 
exactly  like  they* re  running  on  Earth  1 
Tliey  catch  NASA  in  dozens  of  give- 
aways that  the  photos  iuin  1  f  i  1ms  had  io 
have  been  faked.  $46  (#93) 
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Barter  'n'  Bu 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wait  1or  a  hamfest  to  try  and  dump  it,  but  you  know  you'll  get  a  far  more 

realistic  price  if  you  have  it  out  where  100,000  active  ham  potential  buyers  can  see  it,  rather  than  the  few  hundred  local  hams  who  come  by 

a  flea  market  table.  Check  your  attic,  garage,  cellar  and  closet  shelves  and  get  cash  for  your  ham  and  computer  gear  before  it's  too  old  to 

sell.  You  know  you're  not  going  to  use  it  again,  so  why  leave  il  for  your  widow  to  throw  out?  That  stuff  isn't  getting  any  younger! 

The  73  Flea  Market,  Barter  'n'  Buy.  costs  you  peanuts  (almost)  —  comes  to  35  cents  a  word  for  individual  (noncommercial!)  ads  and  St. 00 

a  word  for  commercial  ads-  Don't  plan  on  telling  a  long  story.  Use  abbreviations,  cram  it  in,  But  be  fionest.  There  are  plenty  of  hams  who  love 

to  fix  things,  so  if  it  doesnt  work,  say  so. 

Make  your  list,  couni  the  words,  including  your  cali,  address  and  phone  number.  Include  a  check  or  your  credit  card  number  and  expiration. 

It  you're  placing  a  commercial  ad.  include  an  additional  phone  number,  separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months  before  the  action  starts;  then  be  prepared.  !f  you  get  too  many 

calls,  you  priced  it  low.  If  you  don's  get  many  calls,  too  Ngh. 

So  get  busy.  Blow  the  dust  off.  check  everything  out  make  sure  it  still  works  right  and  maybe  you  can  help  make  a  ham  newcomer  or  retired 

old  timer  happy  with  that  rig  you're  not  using  now.  Or  you  might  get  busy  on  your  computer  and  put  together  a  list  of  small  gear/parts  to  send 

to  those  interested? 

StMitl  your  ads  and  payment  to:  73  Magazine^  Bat  ter  *ii'  Buy,  70  Haiicack  Rd,,  Peterborough  Nil  03458  and  get  set  for  {he 
phone  calls.  The  deadfine  for  the  January  2f)01  classified  atl  section  is  Nnvcmhcr  1 0,  2(X1 1 . 


220  MHz  Award;  see  W9CYT  on  WWW.QRZ. 
CQM  for  rnformatjon.  BNB645 

K8CX  HAM  GALLERY  [http://hamgalfery.coml, 

BNB620 

TELEGRAPH  COLLECTOR'S  PRICE  GUIDE: 
250  pictures/prices.  $12  postpaid,  ARTIFAX 
BOOKS.  Box  88,  Maynard  MA  01754.  Telegraph 
Museum:  []http://w(tp,com],  BN B 11 3 

New  mfniature  oscillator  modules  are  now  avaiU 
atkle  ...  all  under  S20  ...  plus  our  great  reference 
book  is  still  for  sale.  Write  to  RMT  Engineering, 
6863  Buffham  Road.  Seville  OH  44273  or  see 
our  Web  site  at  [www.ohio.net/-rtornietf 
Index.html/].  BNB640 

RF  TRANSISTORS  TUBES  2SC2879. 2SC1 971 , 
2SC1972,  IVIRF247,IV1RF455,MB8719,2SC1307, 
2SC2029,  MRF454.  23C3133. 4CX250B,  12006. 
eKG6A,  eta  WESTGATE,  1-800-213-4563. 

BNB6000 

METHOD  TO  LEARN  MORSE  CODE  FAST  AND 
WrmOUT  HANGUPS  Johan  N3RF.  Send  $1,00 
&  SASE-  SVANHOLM  RESEARCH  LABORATO- 
RIES, RO.  Box  81 ,  Washington  DC  20044  USA. 

BNB421 

Cash  for  Collins:  Buy  any  Collins  Equipment. 
Leo  KJ6HL  Tel./FAX  (310)  670-6969.  [radtoleotSf 
earthlfnK.net],  BNB425 

Browse  our  Web  site  and  check  out  the 
''Monthly  SpeciaL"  TDL  Technology.  Inc.  [wv/w. 
2ianet.com/td1] .  BN  B500 

MAHLON  LOOMfS,  iNVBNTOR  OF  RADIO,  by 

Thomas  Appleby  (copyright  1967J.  Second  prim- 
ing available  from  JOHAN  K,V.  SVANHOLM 
N3RF.  SVANHOLM  RESEARCH  LABORATO- 
RIES, RO.  Box  81 ,  Washington  DC  20044.  Please 
send  $25.00  donation  with  $5,00  for  SSiH. 

BNB420 

Ham  Radio  Repair,  Quality  workmanship.  All 
Brands.  Fast  Service.  Affordable  Electronics, 
7110  E.  Thomas  Rd..  Scottsdale,  AZ  85251 .  Call 
485-970-0963.  Or  E-mail  pHAM  SERVICE@AOL 
COM].  Bhe427  I 
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SATELLITE  TV  —  Large  selection  of  ilems  at 
reascKiable  prices.  We  specialise  in  Big  Oish 
TVRO  C  &  Ku  Band  equipment.  Check  us  out  al 
[www.daveswebshop.com].  BNB646 

HEATHKIT  COMPANY  Is  selling  photocopies  of 
most  Heathkit  manuals.  Only  authorized  source 
tor  copyright  manuals.  Phone;  {616)  925-5699, 
8-4  ET.  BKB964 

''MORSE  CODE  DECIPHERED"  Simple,  el 
egant,  inexpensive,  comprehensive.  logical,  easyl 
E-n^l  [judlind@earthlink.neti  BNB428 

ElectrJcitYt  Magnetism,  Gravity.  The  Big  Bang. 
New  explanation  of  basic  forces  of  nature  in  this  9 1  * 
page  book  covering  early  scientific  theories  and  ex- 
ploring latest  controversial  conclusions  on  their  re- 
Jationship  to  a  unified  field  theory,  To  order,  send 
checker  money  order  for  $16.95  to:  American  Sci- 
ence Innovations,  RO,  Box  155,  Clarington  OH 
43915,  Web  site  for  other  products  [http://www. 
asi_2000.  com].  BNBI 00 

COLLOIDAL  SILVER  GENERATOR!  Why  buy  a 
"box  of  batteries"  for  hundreds  ot  dollara?  Current 
regulated,  AC  powered,  fully  assembted  with  #12 
AWG  silver  electrodes,  S74,50,  Same,  but  DC  pow- 
ered, S54.50.  Add  $2  50  shipping.  Thomas  Miller 
216  East  iDth  Si..  Ashland  OH  44805.  Web  ad- 
dress [www.bioelectrifier.coni].  BNB342 

COLD  FUSION!  -  FUEL  CELLI  ■  ELECTRIC  @l- 
CYCLEI  Each  educational  kit  (Basic  -  $99.95,  De- 
luxe ■  SI 99.95.  Infonnat'on  *  $9.95.)  CATALOG  - 
$5,00.  ELECTRIC  AOTOMOBILE  BOOK  -  $19.95. 
KAYLOR-KIT.  FOB  1550ST  Bquider  Creek  CA 
9500^1550,  (831)  ^S-ZSJO.  BNB128 

ANTENNA  SCIENCE:  Why  do  antennas  radiate 
electromagnetic  waves?  Learn  for  yourself  from 
this  enlightening  paper  by  MAX  RESEARCH. 
Gain  an  understanding  of  the  radiation  mecha- 
nism of  antennas!  Written  in  a  clear  style  for  radio 
hobbyists,  inquisitive  amateurs  and  experimenters. 
$4.95  ...  ppd.  Order  from  MAX  RESEARCH  PO. 
Box  1306.  East  Northport  NY  11731. 

BNB426 

OWM  COMMUNICATIONS  -  Neat  stuff!  SASE 
brings  catalog!  POB  87-BB.  Hanover  Ml  49241, 

BNBe41 


Exotic  2002  Caribbean  Mamboree  --  Join  us  In 
meeting  wrlh  Caribbean  hams,  visiting  rntenest- 
ing  Georgetown.  Guyana,  operating  from  great 
OX  location.  March  29-31/02.  For  Information 
contact  KK4WW,  8R1WD  or  [www.publicusit. 
net/diarsen].  BNB640 


QR» 

conLiiiued  from  page  62 

Thanks  to  Henry  Feinberg  K2SS0.  the  ARRL 
WB3GXW,  the  FBI,  CGC  Communicator.  Radto 
World.  Andy  Jarema  N6TCQ,  and  Q-News,  all 
via  Newsline,  Bill  Pasternak  WA6ITF.  editor 

Durmg  this  time  of  crisis  and  particularly  of 
national  giving  and  thanksgiving,  7?  would  like  to 
urge  our  readers  to  consider  using  the  Newstine 
Web  site  to  make  a  donation  to  Newsline,  surely 
one  of  amateur  radio's  great  unsung  assets  — 
in  peacetime  and  otherwise. 


Neuer  Snv  Die 

continui'd  from  page  7 

his  tawyers  don't  want  to  he  bothered  but 
I  bei  Steve  nilL 

Nou;  ff  you'll  send  a  letter  to  Steve 
Jobs.  -Apple.  1  Infinite  Loop,  Cupertino 
C  A  950 14.  and  tell  him  thai  VVa>Tie  wants 
to  talk  with  him  (603'588-0I07), 
maybe  a  whole  bunch  of  letters  will 
break  through  ihi.s  proiective  \va]L 
You'll  do  thai  for  me,  won't  vou? 


Reprints  of  73  Magazine  articles 
Only  %3.m  Each! 
Call  SOO-274-7173 


Real  Performance  for  the  Real  World! 

Today's  elite-class  operators  demand  the  best  RF  weaponry  available.  Yaesus  exciting  new  IWARK-V  FT-1000WIP  answers 
the  call,  with  an  expanded  array  ol  receiver  filtering,  200  Watts  of  power  output,  and  Class-A  SSB  operation  capability  for 
the  cleanest  signal  on  the  band.  Enhanced  front-panel  ergonomics  on  the  front  panel  save  you  seconds  in  a  pile-up  or  a 
contest  'run/'  and  Yaesu  s  HF  design  and  manufacturing  know-how  ensures  that  no  short-cuts  have  been  taken  in  our 
effort  to  bring  you  the  best  HF  transceiver  money  can  buy.  For  more  QSOs  in  your  log,  and  more  awards  on  your  wail^ 
there  is  only  one  choice:  the  MARK-V  FT-1000MP  from  Yaesu! 


n.  Variable  Rl 

Front-End  Filter , 

VRF)  M 


m.  200  Watts  o 
Transmitter  Power 
Output 


IV.  Class-A  SS 
Operation 


V.  Mufti-FunctiofT 
Shuttle  Jog  Tuning/ 
Control  Ring 


I,  I,  Interlocked  Digffal 

Bandwidth  Tracking 
[System  (IDBT)  i 

Features 

■Frequency  Coverage:  (RX)  100  lcHz-30  MHz;  {TX)1 60-10  m  Amateur  Bands  VDual  In-t^nd  Receive  w/Separate  "S"  Meters  BTen  Pole 
Collins^  Mechanical  Filter  Built-iri  BRX  DSP  Noise  Reduction  and  CW  Peaking  Filter  BHrgli-speed  Automatic  Antenna  Tuner  BTwo  TX/RX 
Antenna  Jacks  plus  RX-only  Jack  BTX  Microphone  Equalizer  BRF  Speech  Processor  flOirect  Digital  Synthesis  BOW  Spot  and  Two  Key  Jacks 
wo  Headphone  Jacks  (1/4''  and  3.5  mm)  HLow-Level  Transverter  RF  Drive  Jack  ■Separate  FP-29  Power  Supply  (30  Vyi3,d  V  DC  Output) 
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HF  200  W  All-Mode  Transceiver 
iVlAKlv-  V  FT- 1 0(M>.\1P 


For  Elite-Class  Amateur  Radio  Operators,. « 

A  NEW  BREAKTHROUGH  IN  TRANSMITTED  AUDIO  QUALITY; 
THE  YAESU  MD-20OA8X  HIGH-FIDELITY  DESKTOP  MICROPHONE. 

■  New-Tochnotogy  Pofyethylene  Terephthaiate 

Film  Hlgh-Fldelity  Dynamic  Microphone  Element 

■  Vi brat! on-Resi stent  Housing 

■  VSPG  (Variotile  Side  Pressure  ContraU  Technique 

■  Ease  of  OperatJan  through  Er gonomic  Design 

■  Provision  for  User- Supplied  Additional 
Microphone  Element 

APPLICABLE  TRANSCEIVERS 

1VIARK-VFT-1000MP. 
FT-IOOOMP.   FT'l<J00/-1000O% 
FT-590\  FT-920,  FT-DOO. 
FT-e4T,  FT440V  FT-«17 

*  Tne  FT.  f  000-1  O00Cfc-99O^S«O 
DQ  ncA  sufiKHt  the  ilirnifitfiDft  ol 
ttK  TX  L£D  ducvig  siansnjissioft- 

Ulirrt'HSg!i<Ftdellly  Desktop  MIcroptione 

IVIL>"^UUA@X 


Expand  Your  DX  Horizons  With 

The  FTV-1  000  50  MHz  Transverter! 

■  BO  MHz  Transverter  with  200  W  PEP  Power  Output 

■  Class-A  Bias  Selection  for  Low  TX  IMD  (PO:  50  W) 

■  Hlgh-Perfqrmance  Receiver  Front  End 

■  Automattc,  Effortless  Operation  w»th 
MARK-V  FT-IOOQMP 

■  Upgrade  to  High  Power  with  VL-1 000  Linear  Amplifier 


Specif  icatf  oris 

Frequenc/  Range:      5054  UHz 
Antenna  Impedance;  50  Ohms 
Power  Output:  200  Watts  PEP 

Spurious  Emissions:  At  ieast  60  dB  down 
Power  Source:  DC  30  V  and  1 3,8  V 

(84<Viecl  by  PP-^d  Power  Sifiply  of  MARK-V] 
DifTvensions:  3.6*  K  5,4*  %  1 3'  VIM) 

(243  5  X  1:K.5k331  mm) 

20O  W  5iO  MHz  TrAnsv&rtfir 

FTV-1  OOO 


For  the  latest  Yaesu  news,  visit  us  on  the  Internet: 

http://www.vxstdxom 


ItinrHlriftrni  ^uti^sci  lo  crange  uuittiDuE  notice  Some  accaisones  and/cr  optnons  ws<f  Eie 
^andnd  th  oertarn  af&Bu  FrdquertCy  COviraj^  may  dlltlf  ^  £«(i»  coyntrirM.  Chspk  tfrifh 
ynur  local  Yaoau  Dealef  tor  specific  cJetHJli, 


YAE3StJ 

Vertex  Standard 

US  Headquarters 

17210  Edwards  Road, 

Cerritos,  CA  90703    (562)404-2700 
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Everything  adds  up:   Kenwood's  new  FM  Tribander 
(144/220/440MHZ)  offers  dual-channel  RX  capability 
and  prime  performance  in  a  superbly  compact  design. 

•Receives  2  frequencies  sinnultaneously  1 

even  on  the  same  band  ■ 

•O.I'-iaOOMHz  high-frequency  range  RX  (B  band)^ 
•FM/FM^W/FM-N/AM  plus  SSB/CW  receive 
*Bar  antenna  for  receiving  AM  broadcasts 
•Special  weather  channel  RX  mode 
•435  memory  channels,  multiple  scan  functions 
•7.4V  ISSOmAh  lithiumHon  battery  (std.)  for  high 

output^  and  extended  operation  ^ 

•16-key  pad  plus  multi-scroll  key  for  easy  operation  m 

•Built-in  charging  circuitry  for  battery  recharge  while  M 

the  unit  operates  from  a  DC  supply  m 

•Tough  construction:  meets  MIL-STD  810  C/D/E 

standards  for  resistance  to  vibrotionp  shock, 

humidity  and  light  rain 
•Large  frequency  display  for  single-band  use 
•Automatic  simplex  checker 
•Wireless  remote  control  function 
•Battery  indicator  •  Internal  VOX  •  MOP  software 
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Note  that  certain  frequencies  are  unavailable.  ^5W  output 
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AMATEUR  RADIO  PRODUCTS  GROUP 

3975  Johns  Greek  Court,  Suwanee.  GA  30024 
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